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Many physicians have reported favorable results with 
‘Compazine’ in the mild or moderate mental and emotional 


conditions often associated with the menopause. 


For example, in a series of 84 patients, Knoch and Kirk 
report outstanding results in women 35 to 55. The authors 
state that after Compazine’ treatment, these women “were 
no longer fatigued, were sleeping well, had increased energy 


and showed a lively interest in their surroundings.” 


‘Compazine’ is $.K.F.’s new tranquilizer and antiemetic for 


everyday practice. 


‘Compazine’ has shown minimal side effects. 


Compazine 


a true tranquilizing agent 


Smith, Kline & French Laboratories, Philadelphia 


1. Knoch, H.R., and Kirk, R.: Proclorperazine—A New Agent for the 
Treatment of Psychic Stress, in manuscript. 
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“ANTACID PLUS” 


TREVIDAL tiquip 


Because you often combine a liquid by assuring stability and compatibility in 
antacid with other medications, Tre- your Rxs. 

vidal Liquid is especially designed Each Teaspoonful (5 cc) contains: 
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combinations. It has been thoroughly Calcium carbonate. . . . . . 105mg. 
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Available in 12-0z. bottles 


carminative, laxative, and digestant. 
A palatable and effective antacid 


providing balanced acid neutraliza- *Binder from oat flour tVegetable mucin 
tion without bowel upsets, Trevidal ©) 

Liquid makes it easier for you to in- r J AKHOKM inc. 
dividualize therapy for your patients ORANGE, N. J. 


March, 1957 


: 

Page 5 


American Journal 
of Obstetrics and Gynecology 


Editors: HOWARD C. TAYLOR, JR. AND WILLIAM J. DIECKMANN 
622 West 168th St., New York 32, N. Y. 5841 Maryland Ave., Chicago 37, IIl. 


PUBLISHED BY THE C. V. MosBy CoMPANY, 3207 WASHINGTON BLvp. 
St. Louis 3, Mo. 


Entered at the Post Office at St. Louis, Mo., as Second-Class Matter. 


Published Monthly. Subscriptions may begin at any time. 


Editorial Communications 


Original Contributions.—Contributions, letters, and all other communications relating 
to the editorial management of the Journal should be sent to Dr. Howard C. Taylor, Jr., 
622 West 168th St., New York 32, N. Y., or to Dr. William J. Dieckmann, 5841 Maryland 
Ave., Chicago 37, IIl. 

All articles published in this Journal must be contributed to it exclusively. If subse- 
quently printed elsewhere a in a volume of Society Transactions) due credit shall 

given for original publication. The Editors rely on all contributions conforming 
strictly to this rule. 

Members of the Advisory Editorial Board may be consulted by the Editors upon 
suitability of papers submitted for publication. 

It is assumed by the Editors that articles emanating from a particular institution 
are submitted with the approval of the requisite authority. 

Neither the Editors nor the publishers accept responsibility for the views and state- 
ments of authors as published in their ‘‘Original Communications.”’ 


Manuscripts.—Manuscripts should be typewritten on one side of the paper only, with 
double spacing and liberal margins. References should be placed at the end of the 
article and should conform to the style of the quarterly Cumulative Index Medicus: viz., 
name of author, name of periodical, volume, page, and year. Illustrations accompanying 
manuscripts should be numbered, provided with suitable legends, and marked lightly on 
the back with the author’s name. Authors should indicate on the manuscript the ap- 
proximate position of tables and text figures. 


Illustrations.—A reasonable number of halftone illustrations will be reproduced free 
of cost to the author, but special arrangements must be made with the Editors for color 
plates, elaborate tables, or extra illustrations. Copy for zinc cuts (such as pen draw- 
ings and charts) must be drawn and lettered in India ink or black typewriter ribbon 
(when the typewriter is used). Only good glossy photographic prints should be supplied 
for halftone work; original drawings, not photographs of them, should accompany the 
manuscript. 

Announcements.—Announcements of meetings must be received by the Editors at 
least 2%, months before the time of the meeting. 

Exchanges.—Contributions, letters, exchanges, reprints, and all other communications 
relating to the Abstract or Review Department of the Journal should be sent to Dr. 
Louis M. Hellman, State University of New York, College of Medicine, 451 .Clarkson 
Ave., Brooklyn 3, N. Y. 4 

Reviews of Books.—Books and monographs, native and foreign, on obstetrics, gyne- BY, 
cology, and abdominal surgery will be reviewed according to their merits and the space = 
at disposal. Send books to Dr. Louis M. Hellman, State University of New York, College 
of Medicine, 451 Clarkson Ave., Brooklyn 3, N. Y. 

Reprints.—Reprints of articles must be ordered from the publishers, The C. V. Mosby 
Co., 3207 Washington Blvd., St. Louis 3, Mo., who will send their schedule of prices. 
Individual reprints of an article must be obtained through the author. 


Business Communications 


Business Communications.—All communications in regard to advertising, subscrip- 
tions, changes of address, etc., should be addressed to the publishers, The C. V. Mosby 
Co., 3207 Washington Blivd., St. Louis 3, Mo. 

Subscription Rates.—United States and its Possessions $15.00, Students $7.50; 
Canada, Latin-America, and Spain $16.00, Students $8.50; Other Countries $17.50, Stu- 
dents $10.00. Single copies $2.50 postpaid. Remittances for subscriptions should be 
made by check, draft, post office or express money order, payable to this Journal. 

Publication Order.—The monthly issues of this Journal form two semiannual 
volumes; the index is in the last issue of the volume—in the June and December issues. 

Change of Address Notice.—Six weeks’ notice is required to effect a change of 
address. Kindly give the exact name under which a subscription is entered, and the 
full form of both old and new addresses, including the post office zone number. 

Advertisements.—Only products of known scientific value will be given space. Forms 
close first day of month preceding date of issue. Advertising rates and page sizes will 
be given on application. 

Bound Volumes.—Publishers’ Authorized Bindery Service, 5811 West Division Street, 
Chicago 51, Illinois, will quote prices for binding complete volumes in permanent buck- 
ram. 


Am. J. Obst. & Gynec. 


é 
a 
iy 
| 
as 
» 


In utero, the oxygen environment is compa- 
rable to an altitude of 33,000 ft.’ But the fetus 
needs no oxygen mask. Thanks to the placenta, 
the unborn is well equipped for high altitude. 
However, a premature descent from this “Mt. 
Everest in utero”' plunges the infant into an 
environment for which he is not prepared. 


Premature birth is associated with the major- 
ity of fetal deaths and two-thirds of early neo- 
natal deaths.’ In addition, it is a significant etio- 
logic factor in disorders ranging from behavior 
problems to cerebral palsy.’ 


With the help of Releasin, premature labor 
may often be controlled.“° A new hormone of 
pregnancy, Releasin is indicated when labor oc- 


a new aid in control of premature labor 


the descent from Mount Everest 


curs between the 29th and 36th week of preg- 
nancy. Its use has been demonstrated to in- 
crease the chance of delivering a viable infant: 


@ Releasin may halt premature labor entirely 
in many cases. 


e In others, birth is often delayed long enough 
to permit additional days or weeks of intra- 
uterine life, greatly increasing the child’s 
chance of survival. 


Complete literature is available on request. 


References: 1. Eastman, N. J.: Am. J. Obst. & Gynec. 
67:701 (April) 1954. 2. A New Focus: Perinatal Mortality, 
New York: Metropolitan Life Insurance Co. 3. Pasamanick, 
B., and Kawi, A.: J. Pediat. 48:596 (May) 1956. 4. Abram- 
son, D., and Reid, D. E.: J. Clin. Endocrinol. & Metab. 
15:206 (Jan.) 1955. 5. Eichner, E.; Waltner, C.; Goodman, 
M., and Post, S.: Am. J. Obst. & Gynec. 71:1035 (May) 
1956. 
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brand of relaxin 


WARNER-CHILCOTT 


100 YEARS OF SERVICE TO THE MEDICAL PROFESSION 


4 


For Your Patient 


With 
PAINFUL 


4 


TOPICAL ANESTHETIC OINTMENT 


HIGH IN SAFETY The only topical anesthetic containing 20% 
Not a single case of sensitivity re- dissolved benzocaine for quick, deep, safe 
ported in over 11,800 published surface anesthesia. Relieves pain and itch- 


clinical cases. (2) 


LOW TOXICITY 


Least toxic of all topical anesthetic 

agents tested. (3) 

1. Schmitz, H. E. et al.: West. J. 
Surg., Ob., Gyn., 59: 117 


ing in minutes—sustains relief for hours. 


THE “SUPERIOR” OINTMENT 


“Based on effectiveness, simplicity, low tox- 
icity, and safety (it) may be considered a 
2. References on request practicable means of treating the complaints 


3. Adriani, J.: Pharmacology of . . . Found superior to two popular topical 
Anesthetic Drugs, Ed. 1941 anesthetic preparations.” (1) 


FOR POST-EPISIOTOMIES—with added convenience 


Same potent formula as Americaine 
Ointment, but in handy, automatic 


7 neuttuie spray form. Just spray on fast relief 


when stitches itch. In 3 oz., 5.5 oz. 


and 11 oz. dispensers. 
A F a 0 § OL There is a free dispenser for you on 


request. Very useful in painful 
office examinations. 


ARNAR-STONE LABORATORIES, INC., 225 E. Prospect Ave., Mt. Prospect, Ill. 
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A new antibacterial 
with double-spectrum action 


Plus a high degree of safety 


Gantrimycin 


Why is Gantrimycin so effective ? Because 
it provides Gantrisin plus oleandomycin 
(a new antibiotic) which mutually reinforce 
each other; and there is a high degree of safety 
plus a pronounced effect on most pathogens 


resistant to other antibiotics. 


The double-spectrum action of Gantrimycin 
is valuable against both gram-positive and 


gram-negative microorganisms. 


Dosage: Adults—2 to 3 tablets, four times 
daily; should be increased to 4 or 5 tablets, 
four times daily, if necessary. Children over 
30 Ibs—1 or 2 tablets, four times daily. 

Children under 30 Ibs—1 tablet, four times daily. 


Each blue Gantrimycin tablet contains 


333 mg Gantrisin and 75 mg oleandomycin. 


Gantrisin®; Gantrimycin™™: 


HOFFMANN-LA ROCHE INC + Nutley 10 + New Jersey 
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keep 
“reducer” 


happy 


brand Methamphetamine Hydrochloride 


‘Methedrine’ dispels abnormal craving for food, 
and subtly elevates the mood. Reducing diets are 
accepted easily, without frustration. 


*Methedrine’ is safe, in recommended doses, for 
pregnant women. 


‘Methedrine’ brand Methamphetamine Hydrochloride 
Tablet of 5 mg., scored. 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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Rocking provides gentle, non-trau- 
matic activation of the inert diaphragm 
through alternate excursions of the 
viscera. Rocking likewise gently 
stimulates circulation, aids oxygena- 
tion of the vital higher centers, until 
normal respiration is established. 


An ingenious vaporizer- 
aspirator assembly provides 
the Rockette with a steady 
flow of humidified oxygen, 
with mild suction available 
for aspiration during rocking. 


Natural, 


x 


The Rockette bassinet is of seamless, stainless 


Comfortable working height of the Rockette facili- 


steel—easily cleaned and sterilized. Full-length tates care, and safety glass lid permits observation 4 
piano hinge gives sturdy support to the metal- of visceral excursions and changes of skin color 3 
bound, shatterproof glass lid. during treatment of neonatal asphyxia. 

IN NEONATAL ASPHYXIA: 2 


non-traumatic resuscitation 


The RockeTTe® is the only commercially-available, fully automatic rocking 
bassinet. Explosion-proof,* simple to operate, and ruggedly built, the RocKETTE 
requires no attention while in operation, and minimal maintenance. Both the angle 
and the rate of rocking are easily adjustable. 


*Since,” as Millen! states, “‘the most effective aid to respiration must help both 
circulation and ventilation and . . . ventilation has both an inspiration and expira- 
tion phase,? only Eve’s rocking method of resuscitation will do all this.”’? Millen 
tells how this method reversed cyanosis and maintained respiration in two infants 
who required 11 and 45 minutes, respectively, to start breathing spontaneously.! 
The RockETTE rocking resuscitator may be purchased with 30-day return privi- 
lege, express collect. To obtain 8-10 minute RockeTTE film, or to place your © 
return-privilege order, phone us collect (OSborne 5-5200, Hatboro, Pa.) q 


“Listed by Underwriters’ Laboratories for use in hazardous locations. a 

References: (1) Millen, R.S.: N.Y. State J. Med. 55:779, 1955. 

(2) Karpovitch, P.: Adventures in Artificial Respiration, New York, Assuciated Press, 1953. 
(3) Eve, F. C.: Lancet 2:995 (1932); Eve, F. C., and Forsyth, N. C.: Brit. M. J. 2:554 (1948). 
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Fiockette 


Millen-Davies Rocker 


for simple, non-traumatic 4 t of neonatal asphyxia 


by | AIR-SHTELDS, INC. 


Hatboro, Pa. 


Makers of the Isolette® infant incubator, the Croupette® cool vapor tent, 
the Mydrojette® mobile humidifier-aspirator, and the Jefferson Ventilator.* 
*Trademark 
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anesthetic 


sedation 


Flight Plan for Anesthetic Objective 


,.. like a conscientious airman [the anesthesiolo- 
gist] previously has filed a flight plan that, when 


i carefully followed, leads to the objective... .”” 
i To relieve apprehension 

4 To produce light sleep 

iM To reduce the incidence of nausea and vomiting 


The suggested dosage regimen consists in the administration of PHENERGAN Hydro- 
chloride, 25 mg., orally the evening before surgery, followed by 1 to 2 cc. (25 to 
50 mg.) of Injection PHENERGAN Hydrochloride on call to the operating room the 
day of surgery. 


TABLETS INJECTION 
PHENERGAN 
HYD ROCH LORIDE Promethazine Hydrochloride, Wyeth 


1. Lundy, J.S.: Chairman’s. 
address, Section on 
Anesthesiology, Annual 
Meeting, A.M.A., 
June 13, 1956; 
J.A.M.A. 162:97 
1 (Sept. 8) 1956. 


Philadel hte 1, Pa. 
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Bactericidal! Fungicdal! 


DERMOPLAST... 


TOPICAL ANESTHETIC e@ ANTIPRURITIC @ ASTRINGENT 


IN OBS & GYN USE 


NEW—3 OZ. 


PRESCRIPTION SIZE 


for individual therapy in 
hospital and home. 


Also available in... 


HOSPITAL economy size .... 12 oz. 
6 oz. 


| PROVIDES NEW RELIEF OF SURFACE PAIN AND ITCHING 
; ON CONTACT WITHOUT TOUCHING AFFECTED AREAS 


perineal suturing 


hemorrhoids 


pruritus ani 


pruritus vulvae 
wounds 

burns 
abrasions 


sunburn 


FORMULA: benzocaine 4.7%; benzethonium 
chloride 0.1%; menthol 0.5%; dissolved in 
oils (Doho process) 


Substantiating clinical data MALLON DIVISION 


sent on request D O Fe O 


100 VARICK ST. 
NEW YORK 13,N.Y. 
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...and on the go 


NATALINS-E* 


Mead Johnson prenatal vitamin-mineral 
capsules—phosphorus-free 


Contain calcium... 
no phosphorus 


She’s pregnant, but she’s active, 
travelling—on the go every day. 
That’s why she needs a vitamin- 
mineral supplement generously 
formulated for the stress of 
pregnancy. 

Natalins-PF are formulated 
for the busy, modern woman. 
The capsules are small, 
attractive, easy to swallow. 
Just one to three capsules daily, 
according to need, 

help supply the increased 
requirements for vitamins, 

iron and calcium in pregnancy. 


For some patients, you may 
prefer to prescribe Natalins® 
which contain both calcium 


and phosphorus. 


MEAD JOHNSON 


SYMBOL OF SERVICE IN MEDICINE 


March, 1957 
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to restore 


and maintain 


vaginal acidity 


therapeutic vaginal jelly 
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better tasting 
better absorbed 


better utilized 


only 
homogenized vitamins 
| in solid form 


Homagenets provide multivitamins inthe | Advantages— 

same way as do the most nutritious foods. Better absorption, better utilization 
By a unique process, the vitamins are homo- ae 
genized, then fused into a solid, highly Excess vitamin dosage unnecessary 
palatable form. Compare the taste of Pleasant, candy-like flavor 
Homagenets with other vitamin preparations. —_ No regurgitation, no “fishy burp” 


Homogenization presents both oil and , 
water soluble vitamins in microscopic parti- 


i i : : in the mouth 
cles. This permits greater dispersion of the alsa rtas 
vitamins—thus better absorption and utiliza- Three formulas: 
tion. And the flavorful base assures patient _ Prenatal Pediatric Thecenent 


acceptance. 
Send for samples of Homagenets. 


*U.S. Pat. 2676136. Other Pat. Pending Taste them, and compare. 


The S. E. MASSENGILL Company 
BRISTOL, TENNESSEE - NEW YORK + KANSAS CITY - SAN FRANCISCO 
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Activated Assimilation of Iron 


“Our results... have been so striking... dramatic... rapid.'’ 


‘*,..a more rapid and constant hemoglobin rise 


».. with no evidence of toxicity.’ '2 


Now 
Mol-Iron with Vitamin C 


*Better tolerated Mol-Iron is now available with vitamin C (75 mg. 
per tablet), because ascorbic acid has been shown to promote 
increased absorption of orally administered iron. 


Dosage: Adults—2 tablets t.i.d. after meals. 
Children—6 to 12 years—1 tablet t.i.d. after meals. 


Supplied: Bottles of 100 only. 
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LABORATORIES, 


Well-tolerated—even by patients with a history 
of iron intolerance.* 4 


More rapid maximal hemoglobin response 
shortens the period of treatment usually necessary 
with other preparations. 


Outstanding efficacy and tolerance is attested 
by more original investigations and clinical evalu- 
ations!* than have been reported for any other 
iron preparation. 


AVAILABLE 


REFERENCES: 
1. Dieckmann, W.J., and Priddle, H.D.: Am. J. Obst. & Gynec. 
57:541, 1949. 
2. Mercer, J.P., and Zann, G.J.: Report on unpublished data. 
3. Neary, E.R.: Am. J. Med. Sc. 212:76, 1946. 
4. Kelly, H.T.: Penn. M.J. 51:999, 1948. 
5. Chesley, R.F., and Annitto, J.E.: Bull. Marg. Hague Mat. Hosp. 
1:68, 1948. 
6. Forman, J.B.: Connecticut M.J. 14:930, 1950. 
7. Healy, J.C.: J. Lancet 66:218, 1946. 
8. Lund, C.J.: Am. J. Obst. & Gynec. 62:947, 1951. 
9. Contemporary Progress: M. Times 74:344 (Dec.) 1946. 
10. Briscoe, C.C.: Am. J. Obst. & Gynec. 63:99, 1952. 
11. Cox, K.D.: Postgrad. Med. 11-219, 1952. 
12. Tuttle, A.H., and Etteldorf, J.N.: J. Ped. 41:170, 1952. 
13. Dieckmann, W.J., et al.: Am. J. Obst. & Gynec. 59:442, 1950. 
14. Talso, P.J.: J. Insurance Med. 4:31, 1948-49. 
15. Coleman D.H., Stevens, H.R., Jr., and Finch, A.C.: Blood, 
10:567. 1955. 
Dosage: Adults—2 tablets t.i.d. after meals. 
Children—6 to 12 years—1 tablet t.i.d. after meals. 
Supplied: Tablets in bottles of 100. Liquid in bottles of 12 fluid oz. 
Drops in bottles of 15 and 50 cc. with calibrated dropper. 
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A “SENSE OF WELL-BEING” IS 
A WOMAN’S PRIVILEGE 


Every woman who suffers in the menopause deserves “Premarin.” 


Relief from distressing symptoms is promptly obtained and a “sense 
of well-being” is an extra benefit of therapy. 


“Premarin” presents the complete equine estrogen-complex. Has no 
odor, imparts no odor. Available as tablets or liquid. 


"PREMARIN", 


in the menopause and 
the pre- and postmenopausal syndrome 


AYERST LABORATORIES * New York, N. Y. * Montreal, Canada 


5644 
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SURGEONS WITH 


"THE FEATHER TOUCH” 


CHOOSE EINER SIZES 


“*Gentleness in handling 


fragile tissues must 
be mastered, and the 


feather touch is essential.” 


Potts, W. J.: J. A. M. A, 157:627 (Feb. 19) 1955, p, 629. 


IRGEONS APPRECIATE the smooth flex- 
S ible “hand” of D & G gut. They 
sense the extra knot security offered by 
D & G’s special matte finish. 


The rapid trend to the regular use of 000, 
4-() and 5-0 gut in the past five years has 
brought increased recognition of the values 
of D & G gut. Special processing assures 
the most strength with the least gut—un- 
like ordinary gut which is ground to size 
‘with some loss of flexibility and tensile 
strength. 


0&G. other 
gut gut 


OF D&G GUT 


The finer sizes of D & G plain, mild 
chromic and medium chromic gut are, and 
have been, the acknowledged world-wide 
standard for gastrointestinal and eye sur- 
gery for over twenty years. 


When you want to approximate mucous 
membranes... repair tissues of the neck... 
ligate small blood vessels . . . or whenever 
you want to use your “feather touch,” 
check with your O R Supervisor to be sure 


you have the advantages of finer sizes of 


D & G gut. 


AMERICAN CYANAMID COMPANY 
SURGICAL PRODUCTS DIVISION 


DANBURY, CONNECTICUT 


LO Advancing with surgery 
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NOW—the unequalled advantages of K,—orally 


Tablets 


MEPHYTON. 


(VITAMIN MERCK) 


.. Vitamin is more effective than any other 
agent now available in combating drug-induced 
hypoprothrombinemia.’" ‘‘Vitamin Ki appears to 
be equally effective by the oral or intravenous 
route.’’2 Beneficial effects are apparent in 6to10 
hours following oral use. 

Supplied: Oral MEPHYTON—tablets of 5 mg. of vitamin K, in bottles of 100. Emulsion of MEPHYTON 


—in boxes of six 1-cc. ampuls, 50 mg. of K1 per cc. 
References: 1. Gamble, J.R., et al. Arch. Int. Med. 95:52, 1955. 2. Gamble, J.R., et al. J. Lab. & 


Clin. Med. 42:805, 1953. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO.,INcC. PHILADELPHIA 1, PA. 
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extra protection 
for every conception 


Hesper-C Prenatal 


with capillary-protective factors 


a precaution in normal pregnancy 
a necessity in habitual abortion” 


The problem of spontaneous abortion is not limited to habitual aborters. It is esti- 
mated that 10% to 20% of all pregnancies end in spontaneous abortion. Studies by 
Greenblatt,!? Javert*® and Dill? have revealed that integrity of the decidual vessels 
is a key to successful completion of pregnancy ...and confirm that hesperidin com- 
plex and ascorbic acid, provided by Hesper-C Prenatal, restore and maintain capillary 
integrity.®7 

In several groups of habitual aborters, these researchers effected substantial fetal 
salvage —as high as 95% in one series*—when Hesper-C (hesperidin complex and 
ascorbic acid) was added to a regimen of prenatal supplementation and therapy. 


Only Hesper-C Prenatal gives your patients the extra protection of 
hesperidin complex and ascorbic acid, plus the established prenatal 
vitamin-mineral supplementation, at a nominal increase in daily cost. 


Hesper-C Prenatal is the only complete supplement for all your pregnant patients. 


Acetate .... 1000 U.S.P. units Calcium Pantothenate ................... 1.0 mg. 
200 U.S.P. units Ferrous Gluconate (2.5 mg. iron) ......... 21.6 mg. 
Thiamine Mononiitrate .... 1.25mg. Calcium Carbonate (83.3 mg. calcium) .. . .208.25 mg. 
RiboMavin Copper Salfate(05 .. 2.0 mg. 
5.0 mg. Potassium Iodide (0.05 mg. iodine) ....... 0.065 mg. 


In bottles of 100 and 500 capsules. 


Recommended daily dose: Two capsules t.i.d. 
Providing the daily requirements or more of vitamins and iron during pregnancy as recommended 
by the National Research Council. 


References: 1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 1953. 2. Dill, L. V.: M. Ann. District of Columbia 23:667, 1954. 3. 
Greenblatt, R. B.: Ann. New York Acad. Sc. 61:713, 1955. 4. Javert, C. T.: Obst. & Gynec. 3:420, 1954. 5. Javert, C. T.: 
Ann. New York Acad. Sc. 61:700, 1955. 6. Barishaw, S. B.: Exp. Med. & Surg. 7:358, 1949. 7. Selsman, G. J. V., and 
Horoschak, S.: Am. J. Digest. Dis. 17:92, 1950. 


— THE NATIONAL DRUG COMPANY 


Research Philadelphia 44, Pa. 
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for Nipple conditioning 
Nipple fissures 
Pruritus vulvae 
Hemorrhoids 
Post-episiotomy 


Post-perineorrhaphy 


TASHAN CREAM 


You'll like it 
and so will 
the patient 


Tashan Cream 
soothes, softens, 
stimulates healing-— 
contains 

vitamins A, D, E, 
and d-panthenol in 
a non-sensitizing, 
cosmetically 
pleasing, absorptive 
cream base. 

In tubes, 1 oz. 


Cream 


Hoffmann-La Roche Inc 
Nutley, N. J. 
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esthetically acceptable 


GENTIAN VIOLET 


SUPPRETTES 


SUCCESSOR TO THE SerrosiT ory 


for treatment of 


vaginal mycosis 


Gentian Violet Supprettes are preferred by 
physicians for maximum 


Pregnancy moniliasis 
Antibiotic moniliasis 
patients for minimal messiness Mycotic leukorrhea 
Diabetic vulvitis 
Mycotic vulvovaginitis 
Pruritus vulvae 


fungicidal activity... by 


Gentian Violet Supprettes provide rapid relief from itch- 
ing, burning, and discharge without irritation to vaginal The “Shtesere” Banco 
membranes. Effective even in resistant cases of monilial makes the Difference 
vaginitis. Messiness and cost are less than with other — Contains no oils or fatty materials. Con- 


gentian violet preparations. sists of water-soluble Carbowaxes* with 
active dispersal agent. Mixes completely 


with vaginal and cervical fluids to assure 
Composition: Each Supprette contains gentian violet tele Sulla af 


0.2%, lactic acid 0.3%, and acetic acid 1.0%. wall. 
Supplied: In jars of 12. *Trademark U.C.C. 


GENTIAN VIOLET SUPPRETTES 


NO REFRIGERATION NECESSARY ° Samples on Request 


THE WILLIAM A. WEBSTER COMPANY MEMPHIS 5, TENNESSEE 
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Safely in control of 


Nausea of Pregnancy 


The first thought of every physician during the prenatal 
period is the safety of the patient. 


The first choice of the physician for an agent to control 
nausea and vomiting will be EMETROL® when he 
considers the following advantages: 


1. EMETROL does not contain barbiturates, bromides, 
antihistamine compounds, or any other drugs 
likely to induce untoward effects. 


2. EMETROL has been shown to be effective in nausea 
and vomiting in controlled clinical studies.!3 


3. EMETROL is so palatable that most patients will 
take it readily. 


4. EMETROL works quickly, often bringing relief with 
the first dose. 


(Phosphorated Carbohydrate Solution) 


1. Crunden, A. B., Jr., and Davis, W. A.: 
Am. J. Obst. & Gynec. 65:311, 1953. 


2. Bradley, J. E., et al.: J. Pediat. 
38:41, 1951... 


3. Tebrock, H. E., and Fisher, M. M.: 
M. Times 82:271, 1954. 
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KINNEY & COMPANY, INC. 


COLUMBUS, INDIANA 
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In Urinary-Tract Infections 


Preparation 
of 
Choice 


® 
Philadetphia 1, Pa. 


SUSPENSION 


SULFO 


Triple Sulfonamides 
(Sulfadiazine, Sulfamerazine, Sulfamethazine) 


TABLETS 
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It’s probably that he has a frog in 
his pocket... but his mother also 
has a secret...she’s going to have 


a baby. 


This intelligent modern mother has placed herself in the care 
of the physician in whom she has implicit faith. Now, the Doc- 
tor may, and probably does, prescribe a number of different 
prenatal supplements to his patients for various but valid 
reasons. 


It is quite possible, indeed probable, that the physician may 
consider the use of a phosphorus-free, aluminum hydroxide 
containing product. Especially if it also provides organic iron, 
Vitamin B12 with intrinsic factor, plus the important vitamins 
in the new levels suggested for pregnant or lactating women. 
There are only a very few such quality formulas available for 
his choice. 


One such formula with perhaps the easiest product 
name to remember on the national scene is Calcinatal ® 
(pronounced Calci’ natal) by Nion. 


Patient acceptance of these easy-to-swallow tablets (not cap- 
sules) is quite understandable. Incidentally, one of your ob- 
stetrical problems, “control of Cramps” will be relegated to one 
of very minor incidence by use of the product. For more com- 
plete information, samples and brochure write to 


NION CORPORATION 
LOS ANGELES 38, CALIFORNIA 


We feel copy writers usually mention product names too often .... we mention ours but o o) 
r It is so easy to remember and hard to forget. Say it once — try to forget it. § 
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RIB-BACK 


To the Profession it has served with undivided responsi- 
bility for so many years ... BARD-PARKER has de- 
voted its scientific knowledge and the inimitable skill 
of its craftsmen in developing the finest surgical blade 
possible . . . a blade that meets the demand of the Pro- 


fession for quality and economy. 


The satisfaction of knowing you have chosen the best 


is yours when you use B-P RIB-BACK blades. 


Its ah arp Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 


UNIFORMLY SHARP 
RIGID 
STRONG 


the ‘only’ RIB-BACK BLADE 
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--- proved effective in vulvovaginal therapy 


Trichotine—more than a decade ago—pioneered in newer, 
more effective vulvovaginal therapy by combining the multiple 
advantages of sodium lauryl sulphate with the recognized 
values of such specific or adjunctive agents as sodium 
perborate, sodium borate, thymol, eucalyptol, menthol 

and methyl salicylate. 


Extensive clinical experience has proved its efficacy in 
trichomonas vaginalis vaginitis, subacute and chronic cervicitis, 
vulvovaginal moniliasis, non-specific leukorrhea, and 
pruritus vulvae. 


Trichotine douches may be prescribed as often as indicated— 
excellent also for postmenstrual or postcoital hygiene. 
Concentrated solutions are useful for clean-up or swab 

treatments in office. Hot packs are often quickly effective 

in pruritus vulvae. 

A DETERGENT - ABACTERICIDE AND FUNGICIDE - AN ANTIPRURITIC 


AN AID TO EPITHELIZATION - AN AESTHETIC AND PSYCHOSOMATIC ADJUNCT 


Sample and literature on request Available in jars of 5, 12 and 20 oz. 


the fesler co., imcC., 375 Fairfield Ave., Stamford, Conn. 
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Aug. 25. A typical case of diaper rash, 


Sept. 1. After only one week of local appli- 
characterized by excoriation and soreness. 


cations with White's Vitamin A&D Ointment 
each time diaper was changed, the skin 
surface is normal. 


it's becoming routine therapy 


particularly in 


prevention and treatment of diaper rash 


and in many other common skin con- 
ditions: burns, cuts, sunburn, chafing, 
prickly heat, chapping, cracked nipples 


White’s Vitamin A& D Ointment 


it's healing...soothing... protective. 


Provides A & D vitamins in the same 
tatio as found in cod liver oil. 


“ak NEW WHITE LABORATORIES, INC. 
KEEP A TUBE OF KHE NEW KENILWORTH, N. J. 
ECONOMICAL 4 OZ. SIZE 


HANDY FOR EMERGE! ICIES 


AND ROUTINE SKIN CARE 
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In deference to 
her darntiness... 


e Massengill Powder is buffered to 
maintain* an acid condition in the 
vaginal mucosa. It is more effective than 
vinegar and simple acid douches. 


e Massengill Powder has a low surface 
tension which enables it to penetrate into 
and cleanse the folds of the vaginal 
mucosa. 


e Massengill Powder has a “clean” anti- 
septic fragrance. It enjoys unusual patient 
acceptance. 


e Massengill Powder solutions are easy 
to prepare. They are nonstaining, mildly 
astringent. 


indications: 


.Massengill Powder solutions are a valu- 
‘able adjunct in the management of 
-monilia, trichomonas, staphylococcus, 

“* and streptococcus infections of the vagi- | 
nal tract. Routine douching with 
Massengill Powder solution minimizes 
subjective discomfort and maintains a_ 
state of cleanliness and normal acidity 
without interfering with specific treat- 
ment. 


*In drecent clinical report, ambulatory patients Massengill Powder; recumbent patients maintained = 
—with an alkaline vaginal mucosa resulting from a satisfactory acid condition up to 24 hours. 


pathogens—maintained an acid vaginal mucosa *Arnot, P.H.: West. J. Surg., Obs., and Gyn. 62:85 
of pH 3.5 for 4 to 6 hours after douching with ‘ 
Generous samples on request. 


The §. E. MASSENGILL company, 


Bristol, Tennessee New York Kansas City San Francisco 
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**,.-postoperative vomiting 


was reduced far more 
with [“Thorazine’] than 
with seven other drugs 
and combinations of 
drugs that were tried 
in 831 cases.”* 


Available: Ampuls, tablets, 


syrup and suppositories. 


Smith, Kline & French Laboratories, Phila. 


THORAZINE 


\ 
re) | 
i] 
i- 
of 
es 
ty 
at- | 
ed 3 | 
co} 


iron 
vour patients 


ean tolerate 


arical 


iron-calcium TABLETS 


a unique new compound, ferrous calcium citrate, with tricalcium citrate 
- iron and calcium in one molecule 
- more hemoglobin in less time 


- no leg cramps with this iron-calcium 


= 

oe 

SEARS 

14 
df 


iron-calcium 


WITH VITAMINS 


TABLETS 
* a complete phosphorus-free prenatal supplement 


3 tablets daily provide: 


Ferrous calcium citrate Riboflavin (B2) 
with tricalcium citrate . . . 1500mg.  Niacinamide 
. +» 255 mg. Ascorbic acid (C) 
Pyridoxine hydrochloride (BZ) . 
Vitamin 6000 U.S.P. units Calcium pantothenate 
Vitamin D . . . . 1200U.S.P. units Vitamin B)2 
Thiamine hydrochloride (Bj). . . 3mg. Folic acid . . . 


j 
| 
\ ‘ 
\ Us 
3 mo. 
30 mg. 
100 mg. 
3 mg. 
6 mg. 
3 meg. 
mg. 
os 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, N. Y. 


When you specify PRENATAL 
DRI-KAPS throughout pregnancy 
and lactation, your patients bene- 
fit by these Lederle features: 


comprehensive, balanced multi- 
vitamin-multimineral prenatal 
supplement (including three anti- 
anemia factors) 


exclusive DRI-KAP formulation— 
dry-filled sealed capsules assuring 
no oily repeat, no aftertaste (a 
Lederle exclusive) 


easy-to-swallow, convenient 
dosage 


filled sealed capsules 


*Trademark—VITAMINS— MINERALS 
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e made in Lederle’s own labora- 


tories under exacting quality con- 
trol, your assurance of complete 
dependability 


Each capsule contains: 
Vitamin A 
Vitamin D . 
Thiamine Mononitrate (BD 
Riboflavin (Bg) . 
Niacinamide . 
Vitamin Bi2.. 
Vitamin K ( Menadione) . 
Ascorbic Acid (C) 
Folie Acid . 
Calcium (in C ‘aHPOs) . 
Dicalcium Anhydrous 

(CaHPOs) 
Iron (in FeSO.) 
Ferrous Sulfate Exsiccated . 
Manganese (in MnSO4) 
Phosphorus (in CaHPOs,) 
Dosage: 1 to 3 capsules, throughout pregnancy and 
lactation. 


. 2000 U.S.P. Units 
. 400 U.S.P. Units 
2 mg. 

2 mg. 

7 mg. 

. 1 megm. 
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up to 14% greater knot strength 
ETHICON" 


a@ new measure in therapy 


of overweight 


brand of phenmetrazine hydrochloride) 


...reduces risk in reducing 


A totally new development in anorexigenic therapy, PRELUDIN substan- 
tially reduces the risks and discomfort in reducing. 


Distinctive in its Chemistry: PRELUDIN is a totally new compound of the oxazine 
series. 


‘Distinctive in Effectiveness: In three years of clinical trials PRELUDIN has consist- 
ently demonstrated outstanding ability to produce significant and progressive weight 
loss through voluntary effortless restriction of caloric intake. 


Distinctive in Tolerance: With PRELUDIN there is a notable absence of palpitations 
or nervous excitement. It may generally be administered with safety to patients with 
diabetes or moderate hypertension. 


For your patient’s greater comfort: PRELUDIN curtails appetite.without destroying 

enjoyment of meals...causes a mild evenly sustained elevation of mood that keeps 

the patient in an-optimistic and cooperative frame of mind. 

Fly * Recommended Dosage: One tablet two or three times daily taken one hour before - 
: meals. Occasionally smaller dosage suffices. 


PRELUDIN® (brand of phenmetrazine hydrockgride). Scored, square, pink tablets of 25 mg. 


Under license from C. H. Boehringer Sohn, Ingelheim. 


GEIGY PHA 
Division of Geigy Chemical Corporation * Ardsley, N.Y 
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DR. 


assure her : 
a more serene, a happier pregnanc 
... Without nausea 


Cyclizine Hydrochloride and Pyridoxine Hydrochloride 


be Ca Uu se ‘Maredox’ gives the expectant mother new-found 


relief from morning sickness. 


relieves nausea and vomiting 
and pregnancy 
counteracts pyridoxine deficiency 
One tablet a day, taken either on rising or at night, 
is all that most women require. 


Each tablet of ‘Maredox’ contains: 
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‘Marezine”™ brand Cyclizine Hydrochloride. .... 50 mg. 
Pyridoxine Hydrochloride ................50 mg. 
& BURROUGHS WELLCOME & CO. (U.S.A.) INC., tuckahoe, New Yo 


a diaphragm 


new—woven plastic— 


Ortho Kit 
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for the treatment of 
AMENORRHEA 


FUNCTIONAL UTERINE BLEEDING 
HABITUAL ABORTION 
LOBULAR HYPERPLASIA 
PREMENSTRUAL TENSION 


‘colprosterone” 


C 
U 
More acceptable N 
Avoids pain and inconvenience of injection . . . insures 
better patient cooperation than any other dosage form. 
More dependable 
Response is more predictable than with oral, or buccal 
and sublingual therapy. 
B 
More economical 
Cost is low in terms of greater patient benefits. 
“Colprosterone” Vaginal Tablets—Brand of progesterone 
U.S.P. presented in a specially formulated base to insure maximum fe) 
absorption and utilization. 
Complete dosage regimens for above indications are outlined in descriptive literature. y 
Write for your copy. 143 
and 


Supplied: No. 793—25 mg. tablets (silver foil). No. 794—50 mg. tablets (gold foil). Boxes of 30 and Combi- 
nation Package of 15 tablets with applicator. 


Each tablet is individually and hermetically sealed. Presented in strips of 3 units, detachable as required. 


AYERST LABORATORIES «+ New York, N. Y. « Montreal, Canada @ 5614 
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LACE 


(Chlorotrianisene) 


is stored in“body banks”... 
the menopause is smoother 


A 


*Tests performed for The Wm. S. Merrell 
Company by an independent radiological lab- 
oratory. Radioactive iodine supplied by the 
U. S. Atomic Energy Commission, Oak Ridge 
National Laboratory. 


1. Greenblatt, R. B., and Brown, N. H.: Am. 
J. Obst. & Gynec. 63:1361, 1952. 2. Thompson, 
C. R., and Werner, H. W.: Proc. Soc. Exper. 
Biol. & Med. 77:494, 1951. 3. Woodhull, R. B.: 
Obst. & Gynec. Surv. 3:201, 1953. 4. Editorial: 
Management of the Menopause, J.A.M.A. 
158:566, 1955. 5. Edwards, B. E.: J. Indiana 
M. A. 47:869, 1954. 6. Gillam, J. S.; Hunter, 
G. W., and Darne, C. B.: J. Clin. Endocrinol. 
14:272, 1954. 7. Nulsen, R. O.; Carmon, W.B., 
and Hendricks, H. O.: Am. J. Obst. & Gynec. 
65:1048, 1953. 


Section of rat omental fat containing TACE tagged 
with (A) leaves radioautograph 
evidence (B) of TACE storage in body fat. 


In a control study, ['3! was administered without TACE. 
There was no evidence of the iodine in any of the body fat depots. 


Radioautographs* prove unique TACE fat storage supporting 
fat bioassay findings of Greenblatt! and Thompson.? 


Prolonged relief for months after 
cessation of therapy. 


An average duration of relief from menopausal symptoms 

of 2.95 months after discontinuance of TACE therapy has 
been reported.3 The fat storage property of TACE is unique, and 
produces a clinical response free from the gross 

variations in estrogen stimulation common with other estrogens. 


Only TACE has all three requirements for 
effective hormonal treatment in the menopause‘ 


1. Long-acting — TACE is the only long-acting orally 
administered estrogen. 2. Orally administered — TACE is 
administered only by mouth and is stored in body fat.! 

3. Inhibits pituitary activity — in experimental animals TACE 
has less tendency to produce pituitary hyperplasia 

than other estrogens.5 


Notable freedom from withdrawal bleeding 
and other side effects 


In four series,3-5-7 totaling 257 patients, 250 TACE-treated 
cases experienced no withdrawal bleeding... 
other side effects were minimal and TACE was well tolerated. 


Average TACE Dosage: 2 capsules daily for thirty days. 
Severe cases may require additional short courses. 


THE WM. S. MERRELL COMPANY New York « CINCINNATI « St. Thomas, Ontario 
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MARTIUS’ GY 


NECOLOGICAL | 


OPERATIONS 


Translated by MILTON McCALL, M.D. and KARL BOLTEN, M.D. 


An English translation of a world-famous German Text uniquely different 
because of its magnificent illustrations presenting the topographical and 
anatomical basis of gynecological operations. Here is a book that develops 
technics in step-by-step fashion giving special emphasis to how operative 
procedures are modified by pathologic findings at the operative table. 
Regardless of the number of gynecology books you own this makes a dis- 
tinct addition to your reference library. 450 illus., many in color. $20.00 


(tent. ) 


ANTENATAL 
AND POSTNATAL CARE 


By FRANCIS J. BROWNE, M.D. 
and J. C. MCCLURE BROWNE, B.Sc. 


“Valuable for the proper attitude with which 
the material is presented and the broad cover- 
age and the healthy discussions of the normal 
and abnormal conditions in the prenatal 
period.” 8th edition. 708 pages. 94 illustra- 
tions. $8.00 


THE PREMATURE BABY 
By V. MARY CROSSE, M.D. 


This brand ‘new edition of a standard work 
has been completely brought up to date for all 
who deal with the premature baby, and covers 
problems of management, hospital and home 
care, feeding complications, etc. 4th edition. 

$5.00 (tent.) 


CLINICAL ENDOCRINOLOGY 


By LAURENCE MARTIN, M.D. 
and MARTIN HYNES, M.D. 


A practical account of endocrine disease from 
the viewpoint of the general physician, to- 
gether with essential details of physiological 
and pathological background. “Contains an 
astounding amount of useful information.” 
—J. A. M. A. 253 pages. 39 illustrations. 
$12.00 


CARCINOMA OF THE BREAST 


By ANDREW G. JESSIMAN, M.D. 
and FRANCIS D. MOORE, M.D. 


This new and original work, presented in con- 
cise, monograph form, presents a consistent and 
integrated review of the study and care of 
patients suffering with carcinoma of the breast. 
The “McWhorter” controversy is thoroughly 
discussed. New England Journal of Medicine 
Medical Progress Series. 135 pages. $4.00 


Publishers of EASTMAN’S EXPECTANT MOTHERHOOD 


Order from your medical bookstore or from 


Am. J. Obst, & Gynee 


_ MEDICAL BOOK DEPARTMENT ( 34 BEACON ST., BOSTON, MASS. 
ar, 
TTL, BROWWNN & COMPANY 34 Beacon Street, Boston 6, Mass. 
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Papanicolaou Stains 
standard 
for 
cytodiagnosis 


» 
4 
~ = ~ 
a 
Ce 


ing Pregnancy 


ALT withoul sepium 


New improves 


NEQCURT 


AN EXCELLENT SALT RE 


fou 
Golt-Free’ (Low Sodium) D 
Contains potassium chloride, potassium 


glutamate, glutamic acid, calcium 
silicate, potassium iodide (0.01%). 


Assures patient cooperation 
2 oz. shakers and 8 oz. bottles 
Sold Only Through Drugstores. 


inith U p LABORATORIES 


WATER RETENTION (exces- 
sive gain in weight—pitting edema) 
is quite common in pregnancy. 
Sodium, particularly if used exces- 
sively, may accelerate this process. 
Conversely, sodium restriction can 
prevent excessive water retention. 
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H. ROBINS CO., INC., RICHMOND 20, VA. 
cal Pharmaceuticals of Merit since 1878 


FORMULA 


Donnatal Tablets 
Donnatal Capsules 
Donnatal Elixir (per 5 cc.) 


Hyoscyamine Sulfate . . 0.1037 mg. 
Atropine Sulfate 0.0194 mg. 
Hyoscine Hydrobromide 0.0065 mg. 
Phenobarbital (% gr.) ... 16.2 mg. 


Robins 


Robins 


DONNATAL® EXTENTABS® 
(Extended Action Tablets) 


Each Extentab (equivalent to 
3 Tablets) provides sustained 
1-tablet effects ... evenly, for 
10 to 12 hours—all day or all 
night on a single dose. 


Also available without phenobarbital 
component, as Donna® Extentabs®. 


| DONNATAL 
‘ 


WORTH YOUR INVESTIGATION 


SIX REASONS WHY 
PHYSICIANS ARE RECOMMENDING 


1. Expressly designed to assure your patient ease of insertion and auto- 
matic placement. 

2. Conserves physician's time by reducing fitting and instruction period. 

3. Patients learn faster and develop greater confidence because of the ease 
with which they learn to place and use the diaphragm. 

4. Affords greater patient protection by locking in spermicidal lubricant 
and delivering it directly under and next to the os uteri. 

5. Folds behind pubic bone with suction-like action forming a more 
effective barrier. 

6. Simple to remove. 


When compressed, diaphragm forms into semi-curve or half-moon shape 
(Fig. 1) permitting it to pass easily along floor of the vagina beyond cervix 
(Fig. 2) without any difficulty. No mechanical inserter or introducer requir- 
ed (see Fig. 2) since the KORO-FLEX will not buckle or butterfly in form. 


KORO-FLEX (contouring) Diaphragm is ideal, not only where ordinary 
coilspring diaphragms are indicated but for Flat rim (Mensinga) type 
as well. 


May be used in cases of mild prolapse, cystocele or rectocele. 


Suggest the convenient-economical 
KORO-FLEX COMPACT 60-95 mm 


Sanitary plastic bag with zipper closure. 
Diaphragm, tube KOROMEX Jelly (3 0z.), 
Cream (1 oz. trial size). 

Available at all prescription pharma- 
cies. Write for descriptive literature. 


Holland-Rantos Co., Inc. Manufacturers of KOROMEX Products, New York 13, N. Y. 
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In vaginitis 


Stop the torment—destroy the cause 


The rate of cure with AVC Improved is 
consistently high in all common types of 
vaginitis. In one series of patients with trich- 
omonal vaginitis, bacteriologic cures were 
obtained in 82.5% of the cases.1 Sympto- 
matic relief is rapid and lasting. And because 


AVC Improved has an acid pH, it encour- 
Improved ages the early return of normal vaginal flora. 


Composition: A nonstaining cream containing 
in trichomonal vaginitis — 9-aminoacridine hydrochloride 0.2%; sulfanila- 
“_.. the most effective mide 15.0%; allantoin 2.0%; with lactose in a 
treatment available.’ water-miscible base buffered to pH 4.5. 
Indications: Trichomonal leukorrhea; monilial 
and nonspecific vaginitis; cervicitis; postpartum 
hygiene; pre- and postcauterization, coagulation, 
... more effective than any conization, and other vaginal surgery; vaginal 
other agent ... used previously.””? infections in children. 
Administration: An applicatorful twice daily—on 
in mixed infection — arising and at bedtime. 
“the most effective Supplied: 4 0z. tubes with or without applicator. 
1) Cortese, J. T.: Clin. Med. 2:45, 1955. (2) Hensel, 


( 
H. A.: Postgrad. Med. 8:293, 1950. (3) Horoschak, A. 
and Horoschak, S.: J. M. Soc. New Jersey 43:92, 1946. 


: roducts of THE NATIONAL DRUG COMPANY 
riginal Research Philadelphia 44, Pa. 
March, 1957 


in monilial vaginitis — 


treatment of endocervicitis. .. 
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22” Operative Delivery Table...... 
FOR ABDOMINAL OR PERINEAL ROUTE DELIVERY 


@ The new 22” 500N table assures both the patient and 
the Obstetrician the fullest advantages of modern 
obstetrical practice under all conditions. 

The growing practice of performing cesarian sections in 
the O.B. room ... without moving or disturbing the patient 
«+. is made easy by the 22” surgery width of the 500N. 
Yet the table will accommodate even the largest patient 
during normal delivery and the universally adjustable knee 
and foot rests accommodate all patients fron the tallest 
to the shortest. 


Write for our new Obstetrical Table Catalog C-124-R 


The “clean” lines of the 
| 500N table provide max- 

imum comfort and freedom 

for the surgeon with toe 

space, folding handles, etc. 


Am. J. Obst. & Gynec. 
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in non-specific vaginitis 


in postpartum care 


after vaginal surgery 


Triple Sulfa Cre 


TRADEMARK 
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COMPREHENSIVE VAGINITIS REGIMEN 


Powder Insufflation 


Tablet Insertion 


Floraquin Rebuilds the Defense 
Mechanism in Vaginitis 


Combined office and home treatment with Floraquin 
provides a comprehensive regimen which encourages restoration 
of the normal “acid barrier” to pathogenic infection. 


Vaginal secretions normally show a high 
degree of protective acidity (pH 3.8 to 4.4). 
When this “acid barrier” is disturbed, growth 
of benign Déderlein bacilli is inhibited and 
that of pathogens encouraged. Floraquin not 
only provides an effective protozoacide and 
fungicide (Diodoquin®) destructive to path- 
ogenic trichomonads and yeast, but also 
furnishes sugar and boric acid for reestab- 
lishment of the normal vaginal acidity and 
regrowth of the normal protective flora. 
Suggested Office Floraquin Insufflation 

“... the vagina is treated daily by swab- 
bing with green soap and water, drying and 
insufflation of Floraquin powder.”* 
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Suggested Home Floraquin Treatment 

“The patient is also issued a prescription 
for Floraquin vaginal suppositories which 
she is instructed to insert high into the vagina 
each evening. On the morning following each 
application of these suppositories, the patient 
should take a vinegar water douche. . . .”* 

A Floraquin applicator is supplied with 
each box of 50 Floraquin tablets. G. D. Searle 
& Co., Chicago 80, Illinois, Research in the 
Service of Medicine. 


*Williamson, P.: Trichomonad Infestation, M. Times 84:929 


(Sept.) 1956. 
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will her arms be filled this time ? 


Improper maternal environment is often the 

cause of fetal loss. To help create an optimal 
environment for the maintenance of pregnancy, 
Nugestoral® supplies five agents now known to 
contribute to fetal salvage. A dose of three 
Nugestoral tablets per day throughout gestation will 


help bring your abortion-prone patients to term. 


mew for the abortion-prone patient 


NUGESTORAL 


Each tablet contains ethisterone (Progestoral®), 15 mg.; hesperidin complex, 
175 mg.; ascorbic acid, 175 mg.; sodium menadiol diphosphate (vitamin K analogue), 
2.0 mg.; dl, alpha-tocopherol acetate, 3.5 mg. In packages of 30 tablets. 


ORGANON INC. Orange, New Jersey 
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“,..In obstetrics, however, oxygenation 
should be regarded not as a last resort, at 
which point oxygen lack may have be- 
come irreversible, but as an important 
routine safeguard and an absolute neces- 
aity for many patients. The value of satu- 
rating the mother with 100 per cent oxy- 
gen before and during delivery can be 
appreciated only when it is realized that 
fetal anoxia and disturbances of extra- 
uterine respiration are mainly responsi- 
ble for perinatal injuries and death .. . 
All patients received 100 per cent oxygen 
for 20 to 30 minutes before and during 
delivery.” 

—Oxygenation in Obstetrics: J. C. Dunlap and 
W. W. Brown; Obstetrics & Gynecology, 3:496, 
May, 1954. 


Trade Mark 


Linde Air Products Company (Dept. A0-3) 
A Division of Union Carbide and Carbon Corporation (qq 
30 East 42nd Street, New York 17, N. Y. {| 


Please add my name to the complimentary mailing list for 
OXYGEN THERAPY NEWS—your monthly review of current 
articles on the use of oxygen in medicine. 


producer of 
highest-purity oxygen 
for more than 50 years 


The term “Linde” is a registered trade-mark of 
Union Carbide and Carbon Corporation. 


DR. 
ADDRESS. 


| 
| 
| 
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yes Doctor, 
we use 
Pharmaseal Enemas 


routinely 


PHAR MASEAT. LABORATORIES 


Ghgasable 
QUNCES (120 
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plastic is better... 
Pharmaseal” Plastic is Best 


PHARMASEAL® 


Pharmaseal, the estab- 
lished leader in plastic 
tube design, gives you 
tubes for every purpose. 
They have a longer use- 
ful life than rubber, vet 
are so inexpensive they 
can be considered ex- 
pendable. 


PHARMASEA| 


PHARMASEAL LABOR: 
Glendale 1, Califo 
Affiliate of DON 
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youtinely-- 


“to reduce postoperative morbidity” 


Furacin Vaginal Suppositories used 

prophylactically before and after vaginal surgery 

as in hysterectomy—as well as before and 

after cauterization or radiation—provide a 

lasting bactericidal film. They prevent infection 

even in the presence of exudates and cellular 

debris. Discharge is minimized, healing 

is facilitated and convalescence shortened. 
FORMULA: 0.2% FURACIN in water-miscible base. Complete Vaginal Repair: A Simplified Approach 


Box of 12 suppositories, each hermetically Stanley F. Rogers, M.D.; Jack Moore, M.D.; and 
Warren Jacobs, M.D.: Department of Obstetrics 
and Gynecology, Baylor University College of 
Medicine and Methodist Hospital, Houston, Texas. 


sealed in yellow foil. 


To prevent urethrovaginal cross infection: 
Eaton is privileged to make this new film 
available to physicians. Showings may be ar- 
Suppositories ; box of £2. ranged by writing The Medical Director. 


furacin’ Vaginal 


BRAND OF NITROFURAZONE SUPPOSITORIES 


antibacterial, anesthetic Furacin Urethral 


EATON LABORATORIES €) NORWICH, NEW YORK 
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Sound Help for Those Studying for 


American Board Examinations 


Herbut— Gynecological and 
Obstetrical Pathology 


By PETER A. HERBUT, M.D. 


Professor of Pathology, Jefferson Medical College and Director of Clinical Laboratories, 
Jefferson Medical College Hospital, Philadelphia, Pennsylvania 


described systematically and in detail in this sound Desstal Camsedte 


Pp athological lesions of the female generative tract are 
work. The author’s broad viewpoint and extensive 


Embryology of the Female 


coverage of the subject makes it highly practical for Genital System. Physiology 

(by A. B. Rakoff, M.D.). 

students and residents, and an ideal text for those Cytology (by A. E. Rakoff, 

studying for their American Board Certification. ine Cervix.” Body of the 

° erus. Fallopian Tubes, 

Dr. Herbut classifies disorders into congenital, inflam- Broad Ligaments and Round 

matory, neoplastic and mechanical. — disorder, in Membranes. Rh Factor and 

iti roups (by L. A. Erf, 

turn, is presented under headings of definition, incidence, tie Mote 

cause, gross and microscopic appearance, spread (in the er. Anemias of Pregnancy 

ease of neoplasms), complications, clinicopathologie cor- a oe 

relation, diagnosis, treatment and prognosis. To provide 

easy and rapid pina the author includes a — Medical Journals say: 

description of normal gross and microscope anatomy 0 

each portion of the reproductive tract. Disorders of the mended.”—Northwest Medi- 


cine. 


placenta are detailed, and the fundamental phenomenon “Not only a textbook, but 
of Rh factor is stated with a clarity that makes it under- also an encyclopedia of ob- 
stetric and _ gynecologic 
standable to all readers. The classification of ovarian pathology.” Jl. of the Amer- 
4 ican Med. Assn. 
tumors is simplified, yet detailed enough to be all-inelu- “A valuable book for‘ stu- 
sive in its presentation. A complete bibliography in- dents, clinicians and pathol- 
cludes important contributions of the past two decades. ecology. 


“Should be in all medical 
England 
Journal o edicine. 

683 Pages. 428 Illustrations on 


246 Figures & 2 Plates in Color. $12.50 —Pennsylvania Medical 


LEA & FEBIGER ae 
PHILADELPHIA 6, PA 
Please enter my order and send me: 


Herbut—Gynecological and Obstetrical Pathology. . . . $12.50 
[] Check enclosed Bill me 


[1] Charge on your easy payment plan 


DR. (please print) 
ADDRESS 


CITY ZONE STATE 
Am. Jl. O. & G. 3-57 
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DESITIN 


hemorrhoidal 


SUPPOSITORIES 


with cod. liver oil 


DESITIN SUPPOSITORIES afford rapid relief in hem- 
orrhoids (non-surgical). Norwegian cod liver oil (rich 
in vitamins A and D and unsaturated fatty acids) helps 
promote healing. They do not contain styptics, local 
anesthetics, or narcotics and therefore 

do not mask serious rectal disease. 

In boxes of 12. 


samples are available from 


DESITIN CHEMICAL COMPANY 


Providence, R. I. 
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minimizes 
patient 
discomfort 


ANESTHETIC LUBRICATING JELLY 


A sterile surgical lubricant possessing 
prompt local anesthetic properties. Non- 
irritating — water soluble. 


Recommended for use in catheterization, 
endotracheal introduction, proctoscopy, 
cystoscopy and other similar uses. 7 
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to help assure a nutritionally perfect pregnancy 


Each Engran Tablet supplies: 
Vitamin A 9,000 U.S.P. Units 
Vitamin D ........ 500 U.S.P. Units 


Vitamin K (as menadione) 0.5 mg. Squibb Vitamin-Mineral Supplement 
Thiamine mononitrate 3 meg. 

Vitamin B,, activity concentrate ...............00000.... 2 mcg. 


250 economical Engran tablets plus attractive, 


Ascorbic acid: . 75 mg. 
Calclum, elemental 150 mg. just 1 small tablet daily 
(as calcium carbonate 375 mg.) @ new convenient package 
TON, ClOMONTA 10 mg. 

(as ferrous sulfate exsiccated 33.6 mg.) just 1 bottle holds nutritional 
lodine, elemental ..0.......0.c.000.ccccececccceeeecees . 0.15 mg. support for the full term 

(as potassium iodide 0.2 mg.) for greatest patient cooperation 
Potassium (as the sulfate) . 5meg. 
Copper (as the sulfate) 1 mg. in prenatal supplementation 
Magnesium (as the oxide) 6 mg. 
Manganese (as the sulfate) .............cccccceccccsseeeeee 1 mg. Also available: 
cine (as the sulfate) 1.5 mg. Engran tablets, bottles of 100 and 1000. 


Squibb Quality—the Priceless Ingredient *ENGRAN’® AND ‘TERM-PAK’ ARE SQUIBB TRADEMARKS 
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with peptonized iron 


for dependable 


hemopoietic response 


It is well-established that peptonized iron is vir- 
tually predigested. Anemias refractory to other 
forms of iron will often respond promptly to 
Livitamin. And the Livitamin formula, con- 
taining the B complex, provides integrated 
therapy to correct the blood picture, and to 
improve appetite and digestion. 


Current studies* show Peptonized Iron 
—One-third as toxic as ferrous sulfate. 
—Absorbed as well as ferrous sulfate. 
—Non-astringent. 

—Free from tendencies to disturb digestion. 
(One-tenth as irritating to the gastric 
mucosa as ferrous sulfate.) 

—Highly effective in iron-deficiency anemias. 


*Keith, J.H.: Utilization and Toxicity of Pep- 
tonized Iron and Ferrous Sulfate. Read before 
the American Association for the Advancement 
of Science, Atlanta, Georgia, December, 1955 
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EACH FLUIDOUNCE CONTAINS: 


Iron peptonized .. 
(Equiv. in eleme 
Manganese citrate, soluble 
Thiamine hydrochloride .. 
Cobalamin Conc. 
(Vitamin By2 activity) . 
Niacinamide .....-. 
Pyridoxine hydrochloride 
Pantothenic acid .... 
Liver fraction] ..... 
Rice bran extract ... 
Choline 


eee © @ @ 


0.158 Gm. 
10 mg. 
10 mg. 


20 mcg. 
50 mg. 
1 mg. 

5 mg. 

2 Gm. 

1 Gm. 
30 mg. 
60 mg. 


The S. E. MASSENGILL Company 


Bristol, Tennessee 


New York Kansas City San Francisco 
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Thorazine* and one-half the usual amount 
of obstetrical premedication “produced 
good amnesia-analgesia without 
deleterious effect on mother and 
baby in all 290 cases studied.”’ 


—Schaffer, A.L.: Am. J. Obst. & Gynec. 71:1247 (June) 195 


In obstetrics “Thorazine’ reduces apprehension and excitement; 
reduces the amounts of premedicaments, thus minimizing the ri 
of narcotized babies; and controls vomiting in all stages of labor, 
A smoother labor and delivery results. 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 


one of the fundamental drugs in medicine 
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BREAK THE RE-INFECTION CYCLE 


CONJUGAL 


PART NERS 


IN VAGINAL TRICHOMONIASIS 


AGINAL TRICHOMONIASIS, Common in wom- 
+. is now recognized as a disease whose 
causative agent also infects the male. The num- 
ber of women harboring trichomonads “.. . has 
recently been put as high as 24%.” 


Not uncommon in husbands— Evidence shows 
trichomonads can be found in from 5 to 15 per 
cent of the male population,” or even more. 
Freed reported that 28.5 per cent of men in 
his studies were carriers.* In Feo’s investiga- 
tion, “the incidence of non-specific urethritis 
cases which may be attributable to Tricho- 
monas vaginalis was 36.9 per cent.”> Karnaky 
found the parasites in the urethra and prostate 
or under the prepuce in 38 among 150 hus- 
bands with infected wives.é 

The symptomless vector—“. .. many patients 
with trichomonas vaginitis are infected and 
reinfected by coitus ...”7 with husbands who 
may be highly infective without showing clini- 
cal symptoms.‘ Infected wives can in turn re- 
infect husbands. 


Protection against re-infection—To break the 
cycle of re-infection, authorities agree that the 
husband should use prophylactics regularly 
while the wife is under treatment and 
until it is established that her infection has 


cleared—then until he is free 
from Karnaky 
advises a period of as long as 
four to nine months. By this 
time the husband’s infection will usually die 
out of its own accord.® Davis states: “Obvi- 
ously the man who has a chronic trichomonas 
infection ...will continue to reinfect his wife 
unless he wears a sheath during coitus.’’® 
Prescription of prophylactics—Seek the aid of 
the husband when you treat the wife. “How The 
Husband Can Help,” a booklet for patients, 
explains his role in the control of trichomoni- 
asis. Copies are available upon request. Use 
this booklet to gain his cooperation, make 
explanations easier, save your time. 


In prescribing prophylactics, take advantage of 
Schmid product improvements to win accept- 
ance of your treatment plan. If there is anxiety 
that a prophylactic might retard sensation, 
specify XXXX (FouREx)® skins. Made from 
the cecum of the lamb, tissue-smooth and pre- 
moistened, they do not dull sensory effect. If 
there is a preference for a rubber prophylactic, 
specify the superior RAMSES® prophylactics. 
These are different, transparent, very thin yet 
strong, of natural gum rubber. 


References: 1. McEntegart, M. G.: J. Clin. Path. 5:275 


J. Ven. Dis. 

: . J.: J.A.M.A. 155:876 

(June 26) 1954. 9. Davis, C. H. (Ed.): Gynecology and 

Obstetrics (revision), Hagerstown, W. F. Prior, 1955, vol. 
8, chap. 7, pp. 23-33. 


JULIUS SCHMID, INC., prophylactics division 


423 West 55th Street, New York 19, N. Y. 
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For a faster return to a bright blood picture 


HIGH POTENCY HEMATINIC WITH INTRINSIC FACTOR AND MINERALS 


All treatable anemias will respond to potent 
REDITRIN-T. One capsule daily supplies all 
the known agents of blood regeneration— 
including Vitamin Bia, intrinsic factor, folic 
acid, ferrous sulfate. Ascorbic acid keeps 
iron in the absorbable ferrous state, and 
trace elements act as catalysts to speed 
regeneration of red cells. 


MERCK SHARP & DOHME 


DIVISION OF MERCK & CO., INC., PHILADELPHIA 1, PA. 


March, 1957 


An Essential Monograph for Physicians Ti reating Women! 


DISEASES AFFECTING the VULVA 


by 


ELIZABETH HUNT, B.A., M.D., Ch.B. (Liverp.), 
Honorary Consultant Dermatologist, South London Hos- 
pital for Women; Honorary Consultant Dermatologist, 
New Sussex Hospital for Women and Children, Brighton. 


Fourth Edition. 


color. 


CHAPTER HEADINGS 


. INTRODUCTION. 

. ANATOMY OF THE VULVA. 

. HisTOLoGy OF THE VULVA. 
DEVELOPMENT OF THE VULVA. 

. Diseases AFFECTING THE VULVA. 
DisEAsSES OF GLANDS. 
ANOMALIES OF PIGMENTATION. 

. INFLAMMATION OF THE SKIN. 

. INFLAMMATION OF THE SKIN. 

. Druc Eruptions. 


CONSID 


DisorpDeErs. 
. URTICARIA. 


. LICHENIFICATION. LICHEN SIMPLEX 


CuHronicus: NEURODERMATITIS. 
. INTERTKIGO. 
. Psoriasis. 
. SEBORRHOEIC DERMATITIS. 
. LicHen PLANus. 
. LEUCOPLAKIA. LEUCOKERAPOSIS. 
. KRAuROSIS. 


. Dermatitis HERPETIFORMIS. HERPES 
GestaTionis Syn. Dermatitis HEeErpeti- 


FORMIS OF PREGNANCY. 
. OF THE VULVA. 
. MALIGNANT NEOPLASMS. 


. BENIGN NEOPLASMS AND HyPERTROPHIES. 


. AFFECTIONS. 

. VAGINAL AND INTESTINAL ORGANISMS. 
. TUBERCULOSIS. 

. VENEREAL DISEASES. 

. VENEREAL DISEASES. 

. VENEREAL DISEASES. 

. Parasitic INFECTIONS. 


. Diseases Due To FILter Passinc Viruses. 


. AFFECTIONS IN CHILDREN. 
. PruritTus. 
Aprenpix I—TuHeE PH 
II—TREATMENT 


THE C. V. MOSBY COMPANY, 
3207 Washington Blvd., St. Louis 3, Mo. 


. AFFECTIONS IN GENERAL AND VISCERAL 


236 pages, 47 illustrations, 17 plates in 


Price, $9.00 


This book was written to meet the demand from 
gynecologists and general practitioners with women 
patients for a text in vulval pathologies from the 
standpoint of a dermatologist. All possible affec- 
tions are discussed. Treatment given is essentially 
dermatologic. 


Gynecologic textbooks in general treat vulval dis- 
ease quite casually and except for this book it is 
extremely difficult to secure any detailed informa- 
tion. The chapters on Anatomy and Histology are 
adequately handled and attention is quite properly 
called to the influence of general and visceral dis- 
ease upon lesions of the vulva. The discussion of 
carcinoma is complete. The outline method is 
used by the author to cover each affection—and 
this is so clear that this work is extremely useful 
as a quick reference work. 


The various diseases are taken up in logical man- 
ner after a chapter on the anatomy of the region. 
The disorders are distinguished finely with careful 
discussion of the etiology, gross and microscopic 
pathology. There are 17 excellent color plates 
dealing chiefly with the Lichen group of disorders. 
The author stresses the importance of examination 
and treatment of the patient as a complete indi- 
vidual rather than narrowing attention exclusively 
to the vulva region. 


Gentlemen: Send me Hunt ‘(DISEASES AFFECTING THE VULVA.” Price, $9.00. [] Attached is my check 


(Postage Paid) [J Charge my account, plus postage. 
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in 
pyelonephritis 


delay is 
dangerous... EY) |: 


antibacterial 
concentrations in urine 


Qa. hrs. 


turbid urine frequently clear 


83 days 


most patients 
symptom-free 


FURADANTIN: 


BRAND OF NITROFURANTOIN 


In the majority of 112 cases of acute, per- 
sistent or relapsing urinary tract infections 
“nitrofurantoin [FURADANTIN] was effective 
clinically, with a pronounced improvement, 
indicated by the appearance of the urine as 
well as by verbal commendation by the pa- 
tient, within 24 to 36 hours . . . Some of these 
patients with seemingly impossible cases were 
cured of their infection.”* 


FURADANTIN first because of these advantages: 
a specific for urinary tract infections + rapid 
bactericidal action + negligible development 
of bacterial resistance * nontoxic to kidneys, 
liver and blood-forming organs. 


for rapid eradication of infection 


AVERAGE DOSAGE: ADULTS—four 100 mg. tab- 
lets daily; 1 tablet during each meal and 1 on 
retiring, with food or milk. In acute, uncom- 
plicated infections, 50 mg. q.i.d. may be pre- 
scribed. If patient is unresponsive after 2 to 
3 days, increase dose to 100 mg. q.i.d. 
CHILDREN—5 to 7 mg. per Kg. (2.2 to 3.1 mg. 
per lb.) per 24 hours. 

SUPPLIED: Tablets, 50 and 100 mg. Oral Sus- 
pension (25 mg. per 5 cc. tsp.). 


*Stewart, B. L., and Rowe, H. J.: J. Am. M. Ass. 160:1221, 1956. 


Ge) EATON LABORATORIES, NORWICH, NEW YORK 


Nitrofurans—a new class of antimicrobials—neither antibiotics nor sulfonamides 


March, 1957 
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She’s a problem sometimes, isn’t she? Even 
if she knows that eating for two means 
quality, not quantity, she’s just not always 
sure what quality implies. When she gets 
hungry enough for two, she can’t always be 
logical about it. And she can rationalize that 
extra gain so easily, with one eye 

on the calendar. 


Fortunately for today’s expectant mother, 
weight-watching can be much easier. . . with 
Instant Pet Nonfat Dry Milk. 


She can reconstitute it for drinking, and enjoy 
delicious fresh-milk flavor with all milk’s 
protein, calcium, and B-vitamins— but only 
half the calories of whole milk. She can use 
Instant Pet, in either liquid or dry form, to 
cut calories in cooking. And the addition of 
extra Instant Pet, in dry form, to some of her 
favorite dishes can greatly increase needed 
calcium and protein intake without 
appreciably increasing calories. 


When she has Instant Pet’s help in her 
weight-watching for two, she’s a lighter load 
on your scales, less of a problem for you. 


Instant PET NONFAT DRY MILK 


supplies essential milk nourishment with 


minimum caloric intake at minimum cost. 


PET MILK COMPANY e ARCADE BUILDING « ST. LOUIS 1, MO. 
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des PLE. 
to prevent ABORTION, 
PREMATURE LABOR 


recommended for ré 
in ALL pregnancies. . 


96 per cent live delivery with desPLEX 


in one series of 1200 patients*— 
— bigger and stronger babies, too.‘ ' 


No gastric or other side effects with des PLEX 
— in either high or low dosage? *5 


(Each desPLEX tablet starts with 25 mg. of diethylstilbestrol, U.S.P., 
which is then ultramicronized to smooth and accelerate absorption and 
activity. A portion of this ultramicronized diethylstilbestrol is even in- 
cluded in the tablet coating to assure prompt help in emergencies. 
desPLEX tablets also contain vitamin C and certain members of the 
vitamin B complex to aid detoxification in pregnancy and the effectua- 
tion of estrogen.) 
For further data and a generous 
trial supply of desPLEX, write to: 


Medical Director 


REFERENCES . Canario, E. M., et al.: Am. J. Obst. & Gynec. 65:1298, 1953. 
. Gitman, L., and Koplowitz, A.: N. Y. St. J. Med. 50:2823, 1950. 
. Karnaky, K. J.: South. M. J. 45:1166, 1952. 
. Pena, E. F.: Med. Times 82:921, 1954; Am. J. Surg. 87:95, 1954. 
. Ross, J. W.: J. Nat. M. A..43:20, 1951; 45:223, 1953. 


Brooklyn 26, N.Y. 
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The Management of 


OBSTETRIC DIFFICULTIES 


by 


PAUL TITUS, M.D., Revised 


by J. ROBERT WILLSON, 


M.D., M.S., Professor of Obstetrics and Gynecology, Temple 
University School of Medicine, Head of the Department of 


Obstetrics and Gynecology, 


Fifth Edition. 737 pages, 34 


PRICK, 


In the preparation of this revision an attempt 
has been made to conform to the purpose of 
the original author—to develop a practical aid 
to physicians who are meeting and contending 
with obstetric difficulties and emergencies. Be- 
cause the general practitioner is often the first 
to see the complicated cases, the revisor has 
made a special attempt to make the new edi- 
tion of as much practical value as possible to 
the general practitioner without destroying its 
value for the specialist. To accomplish this he 
has included methods for the management of 
pregnancy and its complications which can be 
utilized in small general hospitals or at home, 
as well as in large well-staffed maternities. 


A brief chapter on normal labor and another 
concerning the normal puerperium as a basis 
for the discussion of the management of com- 
plicated delivery and of postpartum disorders 
have been added. The changes which occur in 
the maternal organism in response to preg- 
nancy are not consolidated in a separate sec- 
tion but are considered as they relate to and 
influence each of the complications. In some 
instances the material was rearranged to per- 
mit a single complete discussion of certain 
conditions rather than to describe their treat- 
ment during pregnancy, labor and the puer- 
perium separately; the management of the 
third stage of labor and the treatment of post- 
partum hemorrhage, for instance, are con- 
sidered together, and breech delivery is com- 
bined with version and breech extraction which 
are similar in many respects. The portions of 
the book on erythroblastosis fetalis and the 
examination and care of the newborn infant 
were prepared by Dr. Victor C. Vaughan, III, 
Assistant Professor of Pediatrics in the Tem- 
ple University School of Medicine. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Mo. 


Gentlemen: Send me a copy of Titus-Willson 


The price $12.50. 


(] Attached is my check. 
(Postage Paid) 


Temple University Hospital. 


8 illustrations, 1 color plate. 
$12.50 


Summary of Coverage 


¢ Investigation and treatment of infertility. 

¢ Diagnosis and management of normal 
pregnancy. 

¢ Management of the medical, surgical and 
obstetric complications of pregnancy. 

© Operative procedures such as breech ex- 
traction, forceps delivery, caesarean sec- 
tion and version and extraction. 

© Management of the normal and the com- 
plicated puerperium. 

© Special tests and treatments often neces- 
sary in obstetric patients. 

¢ The care of the infant during the neo- 
natal period. 


New Material Added 


© New chapter on normal labor. 

¢ New chapter on normal puerperium. 

¢ New material on heart diseases, diabetes, 
and abortion. 

¢ New material on ectopic pregnancy ; clot- 
ting defects, bleeding from ruptured mar- 
ginal sinus. 

* New material on toxemia of pregnancy, 
contracted pelvis, third stage of labor and 
postpartum hemorrhage. 

¢ New material on puerperal infection, ob- 
stetric analgesia and anesthesia, chemo- 
and antibiotic therapy, Pitocin infusion. 

¢ New material on hormone therapy, exam- 
ination and care of the newborn infant. 


‘‘The Management of Obstetric Difficulties. ’’ 


(] Charge my account. 
(Postage Extra) 


Street 
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Many thousands of cases attest 


to the efficacy of 


Salicylate* 


(Brand of carbazochrome salicylate) 


in the control of bleeding 


Adrenosem Salicylate has been used prophylactically and 
therapeutically in virtually every operative procedure. 
Case histories have been published on its successful use 
in the following procedures and conditions: 

4 Tonsillectomy, adenoidectomy and nasopharynx surgery 
Prostatic, bladder and transurethral surgery 

Excessive postpartum bleeding and uterine bleeding 
Thoracic surgery 

Gastrointestinal bleeding 


Also: 

Idiopathic purpura Hemoptysis THE S.E. 

Retinal hemorrhage Hematuria 

Familial telangiectasia Pulmonary bleeding MASSENGILL 

Epistaxis Metrorrhagia and COMPANY 
menorrhagia 


1, Bacala, J.C.: The Use of the Systemic Hemostat, Bristol, Tennessee . New York 
Carbazochrome Salicylate, West. J. Surg. 64:88 (Jan., 1956) 


*US. Pat. 2581850; 2506294 Kansas City + San Francisco 


Salicylate 


f- 


potent antihemorrhagic factor.” 
Sherber, D.A.: The Control of Bleeding, Am. J. Surg. 86:331 (Sept., 1953) 


“*. .. Since that date (1953) Adrenosem has been used postoperatively to reduce 
bleeding from all otolaryngologic and bronchoesophagologic procedures...” 
Peele, J.C.: Adrenosem in the Control of Hemorrhage from the Nose and Throat, A.M.A. 
Arch. of Otolaryng. 61:450 (April, 1955) 
“Our experience of the effect of carbazochrome salicylate on 317 surgical 
indications and 13 obstetrico-gynecological conditions has been therapeutically 
encouraging and successful for the control of capillary bleeding.” 
Bacala, J.C.: The Use of the Systemic Hemostat Carbazochrome Salicylate, West. 
J. Surg. 64:88 (Jan., 1956) 
“We have also noticed that bleeding stopped more promptly on the operating 
table.” 
Owings, Capers B.: The Control of Postoperative Bleeding with Adrenosem, Laryngo- 
scepe 55:21 (Jan., 1955) 
**Primary hemorrhage occurred in 1.7 percent and secondary hemorrhage in 
1 percent of the 300 control patients, but in none of the 500 children who 
received preoperative and postoperative medication [Adrenosem Salicylate].”’ 
Orzac, E.: Medical Care of the Child Patient Before and After Adenoidectomy and 
Tonsillectomy, N.Y. State J. Med. 55:886 (Mar., 1956) 
“Adrenosem Salicylate is nontoxic and has a high index of therapeutic safety. 
At the recommended dosage levels there are no contraindications. It has no 
cumulative effect. Patients treated for more than two years show no toxic 
effects attributable to the drug.” 


Riddle, A.C., Jr.: Adrenosem Salicylate: A Systemic Hemostat, Oral Surg., Oral Med., 
Oral Path. 6:617 (June, 1955) 


Adrenosem Salicylate is supplied in 
* ampuls 
tablets 
* and as a syrup. 


Write for comprehensive illustrated 
brochure describing the action and 
uses of Adrenosem Salicylate. 


THe s.«. MASSENGILL company 


BRISTOL, TENNESSEE « NEW YORK « KANSAS CITY « SAN FRANCISCO 
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for the modern woman...a modern prenatal supplement 


Today’s pregnant woman is more fortunate than 
her sister of yesteryear . . . she looks better, feels 
better and enjoys greater freedom during her 
pregnancy. She is free, too, from such traditional 
prenatal distress as leg cramps, irritability and 
mild edema when a modern prenatal supple- 
ment is prescribed. 


Usable calcium—Recent evidence points to a new 
rationale of prenatal nutrition. “. . . it is appar- 
ent that dicalcium phosphate, so widely used as 
a dietary supplement in pregnancy, is undesir- 
able.”* Calcisalin, for routine prenatal supple- 
mentation, provides calcium in the usable form 
of the lactate salt, rather than phosphate. 


The complete prenatal supplement — Calcisalin 
also provides reactive aluminum hydroxide gel 
(to absorb excess dietary phosphorus) and the 
minimum daily vitamin and iron allowances 
for pregnancy as recommended by the National 
Research Council. 


Thus the risk of inadvertently raising the phos- 
phorus level to the point where it interferes with 
calcium absorption is avoided with Calcisalin. 


Dosage: Two tablets three times daily after 
meals. Available: Bottles of 100 tablets and 8-oz. 
reusable nursing bottles containing 300 tablets. 


*Page, E. W., and Page, E. P.: Obstet. & Gynec. 1:94 
(Jan.) 1953. 


Calcisalin:’ 


WARNER-CHILCOTT 
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GREATER FULFILLMENT 


OF THE DESIRABLE EFFECTS 


OF THIOBARBITURATE ANESTHESIA 


f 
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5 \ YOU CAN CONFIRM THESE CLINICAL EXPERIENCES 


Significantly faster detoxification 
and elimination than 
either thiopental or thiamylal!.2 


Shorter duration of action! 
Considerably less accumulation?.4.6 


More rapid, complete recovery?.>-7 
Strikingly rapid awakening!3.5 
Better moment-to-moment control? 
Less postoperative supervision! 
Fewer postanesthetic side effects?.7.8 


Clinical findings such as these suggest 
an early trial with NERAVAL. 


note: Lower milligram potency and more rapid detox- 
ification of NERAVAL compared with thiopental 
and thiamylal provide greater clinical safety 
and better moment-to-moment control. For 
equivalent anesthetic effect approximately 114 
to 2 times as much NERAVAL is usually required. 


NE-J-3126 
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IN INTRAVENOUS ANESTHESIA 


Neraval 


SODIUM 


“_.. the shortest-acting thiobarbiturate so far 
known to us...” 


@ Shorter duration of effect' 


@ More rapid, complete recovery*'*” 


Diminished cumulative 


HOW YOUR PATIENT BENEFITS 
e Rapid, pleasant recovery. 


e Unusual freedom from prolonged postanesthetic 
depression or “hangover.” 


e Shortened period of postoperative incapacity. 


e Heightened patient morale. 


HOW YOUR HOSPITAL BENEFITS 
e Less crowded recovery rooms. 


e Shortened postoperative recovery period permits 
earlier assignment of nurses to other 
hospital duties. 


PACKAGING 
NERAVAL Sodium Sterile Powder: vials of 
1 Gm. and 2 Gm., boxes of 6 and 25; vials 
of 5 Gm., boxes of 1 and 25. 


BIBLIOGRAPHY 


(1) Boone, J.D.; Munoz, R., and Dillon, J.B.: Anes- 
thesiology 17:284, 1956. (2) Zima, O.; von Werder, 
F., and Hotovy, R.: Anaesthesist 3:244, 1954. (3) 
Fitzpatrick, L.J.; Clarie, D’A.C.,and Mersch, M.A.: 
Anesthesiology 17:684, 1956. (4) Blake, M.W., and 
Perlman, P.L.: J. Pharmacol. & Exper. Therap. 
117:287, 1956. (5) Ayd, F.J., Jr.: Neraval: A new 
anesthetic for electroconvulsive therapy, Paper pre- 
sented at annual meeting, Electroshock Research 
Association, Chicago, Illinois, April 29th, 1956. (6) 
Irwin, S.; Stagg, R.D.; Dunbar, E., and Govier, 
W.M.: J. Pharmacol. & Exper. Therap. 116:317, 1956. 
(7) Reifferscheid, M., and Dietmann, K.: Deutsche 
med. Wcehnschr. 79:638, 1954. (8) Dietmann, K.: 
Deutsche med. Wchnschr. 79:1748, 1954. 


NERAVAL® Sodium, brand of methitural sodium. 


NE-J-4126 
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a smile again in just 12 days... 


ith time-saving ‘Triva 


the MODERN treatment for all 3 types of vaginitis 


TRIVA effectively annihilates vaginal microorganisms, restores mucosal 
integrity and accelerates healing for rapid recovery. 

Non-irritant, non-toxic, non-staining, TRIVA is a safe vaginal douche 
...even during pregnancy. Effective in any pH medium. Most cases of 
trichomonal, monilial and non-specific vaginitis become asymptomatic 
and organism free in 6 to 12 days. For complete data see Physicians’ 
Desk Reference, 1957, page 429. 

Full treatment package with literature supplied — write Dept. 3-A. 
Now available: color film ‘““Management and Mismanagement of 
Breech Presentation.” 


BOYLE «& Company, Dept. 3-A, Los Angeles 54, Calif. 


AVAILABLE AT ALL PHARMACIES: in convenient packages of 24 individ- 
ual 3 Gm. packets, each containing 35% Alkyl Aryl sulfonate (surface- 
active, germicidal and detergent), 0.33% Disodium ethylene 
bis-iminodiacetate (chelating agent), 53% Sodium sulfate. 2% Oxy- ; 
quinoline sulfate (bactericide, protozoacide) and 9.67% dispersant. 
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added certalntyin antibiotic therap 
—particularly for that 90% 

of the patient populatior 

treated in home or office 

where sensitivity testing 

may not be practical .. 
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100% EFFECTIVE in respiratory infections in- 
cluding the 25% due to resistant staphylococci.!-3 
97% EFFECTIVE in dermatologic and mixed soft 
tissue infections including the 22% resistant to 
one or more antibiotics.3-6 

84.6% EFFECTIVE in genitourinary infections in- 
cluding the 61% resistant to other antibiotic 
therapy.?-5 

93% EFFECTIVE in diverse infections including 
the 21% due to resistant pathogens.!5 


98.7% EFFECTIVE in tropical infections includ- 
ing those complicated by heavy bacterial con- 
tamination or multiple parasitisms.’ 


tthe antimicrobial spectrum of tetracycline extended 
and potentiated with oleandomycin (Matromycin®) to 
combat resistant strains of pathogens—particularly 
resistant staphylococci—and to delay or prevent the 
emergence of new antibiotic-resistant strains. 


1. Carter, C. H., and Maley, M. C.: Antibiotics Annual 
1956-1957, New York, Medical Encyclopedia, Inc., 1957, 
p. 51. 2. Shalowitz, M., and Sarnoff, H. S.: Personal com- 
munication. 3. Shubin, M.: Personal communication. 4. La 
Caille, R. A., and Prigot, A.: Antibiotics Annual 1956-1957, 
New York, Medical Encyclopedia, Inc., 1957, p. 67. 5. Win- 
ton, S. S., and Cheserow, E.: Antibiotics Annual 1956-1957, 
New York, Medical Encyclopedia, Inc., 1957, p. 55. 6. Corn- 
bleet, T.: Personal communication. 7. Loughlin, E. H.; 
Mullin, W. G.; Alcinder, L., and Joseph, A. A.: Antibiotics 
Annual 1956-1957, New York, Medical Encyclopedia, Inc., 
1957, p. 63. 


SUPPLY 


CAPSULES: 250 mg. 
(oleandomycin 

83 mg., tetracycline 
167 mg.). Bottles 

of 16 and 100. 

new mint-flavored 
ORAL SUSPENSION: 
1.5 Gm., 125 mg. 
per 5 cc. teaspoonful 
(oleandomycin 

42 mg., tetracycline 
83 mg.) 2 oz. bottle. 


Pfizer PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


World leader in antibiotic development and production 
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in trichomoniasis... 
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new OFa 
trichomonacide 
for male and female 


Brand of Aminitrozole T A B LE TS 


Because of their systemic action, TRITHEON Tablets reach 
trichomonads in their hiding places throughout the genito-urinary tract. 
Clinical investigation has demonstrated that TRITHEON Tablets 
administered orally eradicate the organism in male and female 

as proved by negative culture. 


To assure maximum effectiveness, simultaneous treatment of both 
husband and wife with oral TRITHEON Tablets is recommended. 


For rapid relief of vaginal irritation and to combat associated 
bacterial infection TRIPLE SULFA CREAM may be prescribed 
as adjunctive therapy in the female. 


Dosage: One tablet three times daily for 10 days. 
In resistant cases, the course of treatment may be repeated. 


Available: Bottles of 30 and 180 tablets. 


References: (1) Perl, G.; Guttmacher, A. F., and Raggazoni, H.: Male and Female Trichomoniasis — 
Diagnosis and Oral Treatment, Obst. & Gynec. 7:128, 1956. (2) Plentl, A. A.; Gray, M. J.; Neslen, E. D., 
and Dalali, S$. J.: The Clinical Evaluation of 2-Acetylamino-5-Nitrothiazole, An Orally Effective 
Trichomonacide, Am. J. Obst. & Gynec. 71:116, 1956. (3) Perl, G.: Personal communication. 
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“555 (98%~) patients tolerated this 
ferrous sulfate-amino acid complex 
(FERRONORD) without complaint.” 


“Extraordinarily well tolerated” in 120 
obstetrical and gynecological patients.’ 


Well tolerated even in patients with 


peptic ulcer and gastritis.* 


e serum response in 3 hours 
e Clinical response in days 


e between-meal administration 
for better utilization 


FERRONORD Dosage: 


average adult dosage: Initially, 2 tablets twice a day; in severe cases, 2 tablets 
3 times daily. Maintenance, 1 to 2 tablets daily. 


children’s dosage: In proportion. 


FERRONORD Supplied: 
Bottles of 100 tablets. Each tablet supplies 40 mg. of ferrous iron. 


1. Frohman, I. P.; Pomeranze, J.; Rummel, W.; Kircher, R. F.; Clancy, J: B.; pure T.A.; Wagner, H.; 
O’Brien, T. E.; Curley, R. T.; Jorgensen, G.; Onorato, R. ; Ira, F.; , Jr., J. G.; Gorla, W. O.; White, 
> N.; ; Gadek, R.J.; ; Remy, D.: Scientific Exhibit, 6th International Congress of Hematology, Boston, Mass., 

ugust, 


2. Wagner, H.: Landarzt 31:496, 1955. 
3. Jérgensen, G.: Arztl. Wchnschr. 10:82, 1955. 


ta-aminoacetic-ferrous sulfate complex, exsiccated 


a N ORDMARK PHARMACEUTICAL LABORATORIES, INC., IRVINGTON, N. J. 


Suppliers of fine chemicals to the pharmaceutical industry for more than a quarter of-a century. 
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The man who 
wouldn't give up 


500 MASSED ROCKETS shook the brand-new Brook- 
lyn Bridge, screamed up into the May evening and 
showered the city with gold. 


While behind a darkened window, a big, gaunt 
man sat and watched, too crippled and pain- 
wracked to attend the opening day festivities for 
the bridge. 

This was a pity, for he had built it. 


Which means that when money gave out, Chief 
Engineer Roebling pleaded for more. When dis- 
turbing changes of plan had to be made, Roebling 
fought them through. And when a hundred pan- 
icked men were trapped under the East River ina 
flooded caisson, Roebling saved them. 


Spinning the giant steel spiderweb not only 
exacted 13 years of Roebling’s life, from 1870 to 
1883, but very early crippled him forever with the 
caisson disease. 

Yet he saw the job through to the end. His were 
the courage, skill and vision that make Americans 
a nation of great builders—a strong, growing na- 
tion. And a nation whose Savings Bonds rank with 
the world’s finest investments. 

For the constructive strength of 168 million 
Americans stands behind these Bonds. This is 
why, when you buy U.S. Savings Bonds, our Gov 
ernment can absolutely guarantee the safety of 
your principal—up to any amount—and the rate 
of interest you receive. 


You cannot get a better guarantee than that 
Why not invest in U. S. Savings Bonds regularly— 
where you bank or through the Payroll Savings 
Plan where you work? And hold the Savings 
Bonds you have. 


Safe as America —U. S. Savings Bonds 


The U.S. Government does not pay for this 
advertisement. It is donated by this publication 
in cooperation with the Advertising Council 
and the Magazine Publishers of America. 
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to avert the perils of 
TOXEMIA 
IN PREGNANCY 


A 
intravenous re S 0 


hydrochloride 
(hydralazine hydrochloride CIBA) 


...can dramatically reduce 
high blood pressure 


When toxemia threatens pregnancy, Apresoline can be life-saving. 
Apresoline increases renal blood flow, decreases vascular resistance, 
produces prompt and sustained reduction of blood pressure. 


In a study! of 13 patients with severe preeclampsia, 1 with 
eclampsia and 4 with preeclampsia superimposed on 
essential hypertension, intravenous 

Apresoline effectively 

reduced pressure. Kistner 

administered 40 mg. 

initially and, depending on 

response, additional doses 

of 20 to 40 mg. Average 

maximum decrease during 

treatment was 57 mm. 

Hg systolic, 48 mm. Hg 

diastolic. Intravenous 

Apresoline held diastolic 

pressure under 100 for 4% 

hours in one toxemic patient, 

and both systolic and diastolic 

pressures remained below control 

levels for more than 6 hours. 


1. Kistner, R. W.: J. Obst. & Gynaec. 
Brit. Emp. 61:463 (Aug.) 1954. 
SUPPLIED: Ampuls, 1 ml., 20 mg. 
per ml. Tablets, 10 mg. (yellow, 
double-scored), 25 mg. (blue, 
coated), 50 mg. (pink, coated) ; 
bottles of 100, 500 and 1000; 
Tablets, 100 mg. (orange, coated); 
bottles of 100 and 1000. 


CIBA 


SUMMIT,N. J. 
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topical anesthesia 


‘tronothané 


(Pramoxine, Abbott) 


Puts safety first while 
relieving your patient's pain 
and itching. 

More than 15,600 case studies 
showed negligible sensitization 
and no toxicity was observed. 
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Introducing the all-new 
Lawton WEISMAN-GRAVES 
VAGINAL SPECULUM... 


Windowed 


Now available with right 
or left lateral opening and 


windowed lower blade 


This: versatile instrument features a 
number of basic, long-needed im- 
provements, and may replace the old 
style specula for most diagnostic 
and operative procedures. 


e Single-arm construction, with either 
right or left side open. 


Permits greater freedom of action 
in manipulation of instruments, such 
as canula, tenaculum, biopsy, or 
dressing forceps. Provides enlarged 


lateral openin lateral openin 
field of vision. 


Speculum may be removed easily 
while other instruments are left in 
‘situ. This is particularly helpful 
during hysterosalpingography and 
pneumoperitoneum. 


Windowed lower blade affords a 
better visualization of vagina. 
Washing, powdering, medical treat- 
ment, and minor surgery may be 
performed directly through blade 
opening. 
PRICE: With solid blades $8.00 @ 
With windowed blade $9.50 Write for free illustrated circular on 


For medium size LAWTON Gynecological Specialties 


425 FOURTH AVENUE, NEW YORK 16, N. Y 
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The Solution to Your 
Dermatologic Problems! 


DISEASES 


O 


the SKIN 


4 


RICHARD L. SUTTON, JR. 
A.M., M.D., F.B.8.(Edin.) 


11th Edition. 


1479 pages, 1972 illustrations. 


Price, $29.50 


Confronted by an individual with 
a skin disease, the doctor has a prob- 
lem to solve. A routine of complete 
examination is indispensable. Accu- 
racy and patience are essential. Der- 
matologic diagnosis is eminently 
based on objective evidence, and in 
general it is wise to look first and 
ask questions later. Particularly in 
eases of puzzling nature, the entirety 
of the patient must be examined. Di- 
agnostic error is more likely to result 
from incompleteness and carelessness 
than from ignorance. 


No longer is it necessary to use a 
‘‘hit-or-miss’’ method of treating 
your dermatologic cases, or to wade 
through book after book or journal 
after journal for the answers to your 
problems. Here, within the covers of 
one encyclopedic volume, illustrated 
as no other text in the field, are the 
answers. 


Treatment to be successful must 
accomplish aims which themselves 


THE C. V. MOSBY COMPANY 

3207 Washington Blvd., St. Louis 3, Mo. 
Gentlemen: 
is my check (Postage Paid). 


depend on a rational plan, and the 
plan depends on correct interpreta- 
tion of the disease and the person- 
ality. In this monumental work you 
are given the correct diagnostic pro- 
cedures—then the treatment best 
suited to the condition is fully 
explained. 

The book is a guide, therefore, to 
each step that must be taken for the 
handling of every dermatologic prob- 
lem. 

The list of diseases described is 
complete, making the book a valuable 
reference work, particularly since the 
various aspects of the diseases are 
discussed in the light of recent litera- 
ture and clinical experience. While 
covering newly recognized and rare 
forms of skin disorders, the ordinary 
complaints are thoroughly considered, 
and emphasis has been placed on 
treatment, both external and internal. 


Send me Sutton “DISEASES OF THE SKIN,” priced at $29.50. [] Attached 
[] Charge my account (Plus Postage). 
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taining 37% iodine. in 10-cc, 


Literature available upon request. 
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tured tubes or openings. 
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optimal absorption—completely absorbed usually within 45 days. Permits — : 
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AN EXPERIMENT IN MEDICAL NOMENCLATURE 
INTRODUCING THE TERM: 


“cell examination 
for uterine cancer”’ 


The exfoliative cytological examination is called by some 
doctors the cytologic cervical test—by others the “Pap” smear 
test. In urging all women to have this test annually, we are 
calling it the cell examination for uterine cancer. 


Here are our reasons: 


Cytologic cervical test is a term which seems complicated to 
many women. 


“Pap” smear test is simple, but women we have talked to 
find the word “smear” unpleasant and disturbing, and it may 
add to their anxieties about pelvic examinations, 


Public relations advisors say that broadcasters and editors 
will dislike “smear’’— and TV, radio and the press will be essen- 
tial to the success of this educational project. 


We have considered other terms but have at last agreed on AMERICAN 
cell examination for uterine cancer as the term which simply CANCER 
and accurately describes the keystone of this vitally important 


program. SOCIETY 


This test can help save thousands of women each year. In 
many parts of the country it is becoming widely accepted as a 
part of a routine checkup. As fast as county medical societies 
approve, our local Units will urge women to go to their physi- 
cians annually for a cell examination for uterine cancer. 
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LANTEEN’ EXQUISET 


for natural acceptance of your prescribed contraceptive regimen + fulfills your patient's 
natural wish that her possessions reflect her femininity. Each Lanteen Exquiset contains: 3 oz. 
tube of Lanteen spermicidal jelly, soothing, cleanly scented; easy-to-insert, molded, flat spring 
diaphragm ; Easy-Clean applicator ; universal inserter —all fitted into a stylish, soft plastic purse. 


Lanteen jelly contains ricinoleic acid 0.50%, hexylresorcinol 0.10%, chlorothymol 0.0077%, sodium benzoate and glycerin in a 
tragacanth base. Lanteen jelly and flat-spring diaphragm sets are distributed by George A. Breon & Company, 1450 Broadway, 
New York 18, N.Y. (In Canada: E. & A. Martin Research Ltd., 20 Ripley Ave., Toronto, Canada.) Manufactured by Esta Medical 
Laboratories, Inc., Chioago 38, Ill. *Trademark of George A. Breon & Company 
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NEW EDITION 


of 
Menicat EmMencencies 


1956 RELEASE 


ADOLPH G. DeSANCTIS, M.D., Professor of Pediatrics and 
Chairman of the Department of Pediatrics, Post-Graduate Medical 


School, New York University-Bellevue Medical Center. 


With the 


Collaboration of CHARLES VARGA, M.D., Portland, Oregon. 


Second Edition. 


Childhood diseases and accidents call for 
rapid, emergency therapy in almost every 
case—and the Pediatrician or General Prac- 
titioner (into whose hands the majority of 
these calls fall first) will find practical, clini- 


cal information in this book. 


Originally prepared for use by the resident 
staff and for physicians enrolled in the 


courses offered by the Pediatric Department 
of the Post-Graduate Medical School at New 
York University-Bellevue Medical Center, 
this book has been expanded to make it even 


more practical and useful. 


Much of the text has been completely re- 


written and new illustrations and tables have 


389 pages, 73 illustrations. PRICE, $6.25. 


been added. 


Emergencies, Accident and Poison Preven- 


The chapters on Metabolic 


tion, Genitourinary Emergencies, Respiratory 
Paralysis in Poliomyelitis are new. Additions 
have been made to the list of household 


poisons. 


Contents: Cardiovascular Emergencies. 


Metabolic Emergencies. Genitourinary 


Emergencies. Neurological Emergencies. 


Respiratory Emergencies. Respiratory Pa- 
ralysis in Poliomyelitis. Care of the Prema- 
Miscellaneous Emergencies. 
Accident 


Ap- 


ture Infant. 
Pediatric Procedures. Drowning. 
and Poison Prevention. Poisoning. 


pendix. 


Comment of Reviewer for GP 


“This is a valuable quick reference handbook for both pediatricians and general practi- 


tioners. 


It should be within easy reach of every physician who has children patients. 


“The book is not intended as a complete pediatric textbook, but in the field of emergency 


treatment it is unexcelled. 
and convulsions. 


Especially valuable are the sections on poisoning, drowning, 
Although the book is based upon hospital experience, it contains much 


that should be of value to the general practitioner caring for cases in the home. Dr. 
DeSanctis and his associates have produced a volume which will be widely used and be 


the means of saving many lives.’’ 


THE C. V. MOSBY COMPANY 
3207 Washingion Blvd. 
St. Louis 3, Missouri 


[-] Charge my account, plus postage. 


Gentlemen: Send me the Second Edition of DeSanctis-Varga “HANDBOOK OF PEDIATRIC 
MEDICAL EMERGENCIES,” priced at $6.25. 


{) Attached is my check (postage paid). 


OsGyn-3-57 


Page 84 


Am. J. Obst. & Gynet. 


hy 


2 studies 
830 patients 
92.7% relieved by 
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Antispasmodic—Antidepressant—Analgesi 


2 tablets every 3 hours 


Formula: Benzedrine® Sulfate (racemic 
amphetamine sulfate, S.K.F.), 2.5 mg.; 
aspirin, 2.5 gr.; phenacetin, 2.5 gr. 


~ Also available: ‘Edrisal with Codeine’ (42 gr. &% gr.) 


March, 1957 


y m en or r 
d 
| 
‘ 
: 
™ 
tie : i 
i 
hdd f { 4 i Be 
/ / | \ AN 
f 3 \ \ \ \ \ 
i | \ \ \ 
J \ \ q 
/ \ \ \ | 
' | \ \ 
\ \ 
; 
Page 85 
q 


BIOPAR FORTE 


LlerTs 


Biopar Forté Tablets contain the non-inhibitory intrinsic 
factor which is superior to ordinary intrinsic factor 
preparations. Biopar Forté provides the same rapid and 
intensive hemopoietic response as that obtained from 
injectable vitamin B,2. And due to the non-inhibitory 
intrinsic factor, this response is just as dependable. 


Each Biopar Forté Tablet contains: 
Vitamin with Intrinsic Factor % U.S.P. Unit (Oral) * 
Vitamin B,2 (activity equivalent) 25 mcg. 

Bottles of 30 tablets 
*Unitage established prior to compounding 


ARMOUR AND COMPANY, KANKAKEE, ELLENOTS 
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allergic 
feczemas 


Meti-Derm CREAM 0.5% 


water washable— stainless (METICORTELONE, free alcohol) 


Meti-Derm OINTMENT 0.5% 
5mg. MeTICORTELONE and 5 mg. Neomycin Sulfate with Neomycin 
for comprehensive topical therapy _ 


each in 10 Gm. tubes 


Saws brand of prednisolone topical. 
brand of prednisolone. 
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BP 


prevents postpartum hemorrhage 


ERGOTRATE MALEATE 


(Ergonovine Maleate, Lilly) 


speeds uterine involution 


‘Ergotrate Maleate’ almost completely elimi- 
nates the incidence of postpartum hemorrhage 
due to uterine atony. It produces firm and 
persistent contractions of the uterus; decreases 


the amount and sanguineous character of the 


Supplied in l-cc. am- lochia; and decreases puerperal morbidity due 
poules of 0.2 mg. and in 


tablets of 0.2 mg. to uterine infection. 
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Obstetrics and Gynecology 
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Transactions of the Sixty-seventh Annual Meeting of the 


American Association of Obstetricians and Gynecologists, 


Hot Springs, Virginia 
September 6, 7, and 8, 1956 


OUR OBJECTIVES* 
Presidential Address 


LAWRENCE M. RANDALL, M.D., RocHESTER, MINN. 


(From the Section of Obstetrics and Gynecology, Mayo Clinic and Mayo Foundationt ) 


NE of the traditions of societies is the selection of a presiding officer who 

is permitted, during some meeting in his tenure of office, to give an address 
on a subject of his own choice. Some 65 presidents of the American Association 
of Obstetricians and Gynecologists previously have been accorded this privilege. 
Commonly, each has expressed his appreciation of the honor thus conferred upon 
him—a sentiment which I now earnestly affirm. Probably each of my prede- 
cessors has been concerned by the magnitude of the occasion. To obtain a de- 
gree of historical background I reviewed the volumes of our Transactions, and 
I suspect that such an action has been a common preliminary preoccupation 
of many of my predecessors—preoceupied with the hope that what they may 
have to say will, in some manner, withstand comparison with what has been 
said previously. Thus, one searches for a text, so to speak. 


The Native Wisdom of Our Forebears 


Yet, this scanning of our early records has been rewarding to me, for I 
found a theme that had been suggested by Ross in 1897. It goes thus: ‘‘We 
are all of us teachers, we speak and we write. We have met again to compare 


_. *Presented at the Sixty-seventh Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 


e +The Mayo Foundation, Rochester, Minn., is a part of the Graduate School of the Univer- 
sity of Minnesota. 
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our notes of another year of work and observation. We, as teachers, are 
gathered together to teach one another.’’ Ross also nicely phrased one of his 
own observations: ‘‘There are two operations performed that I think are of 
doubtful value, the fastening of the kidney to the side and the fastening of 
the uterus anywhere.’’ Another cogent remark which pleased me is that of 
Parvin,” which appears on the third page of the first volume of our Transac- 
tions, in 1888: ‘‘It cannot be denied that there is a growing belief in the pro- 
fessional mind that these operations [laparotomies] are too frequently resorted 
to, and, therefore, their indications ought to be clearly established, and the 
presence of the latter conclusively demonstrated before a woman is subjected 
to what otherwise is an odious mutilation.’’ Shades, perhaps, of the unneces- 
sary hysterectomy well stated 67 years ago. 


Every Man a Teacher of Others 


These remarks of our medical forebears led me, then, to some thoughts 
on medical education. I am well aware that medical education is no new sub- 
ject for a presidential address; indeed, quite recently two of your presidents 
adverted to such a theme in their addresses. Yet a measure of repetition is 
justifiable, because there are so many facets to this important problem which 
is continually confronting us. Actually, the subject itself is so expansive that 
no one could possibly encompass it within the confines of a short address. 


Cosgrove,® six years ago, in his presidential address entitled ‘‘Our Re- 


sponsibility,’’ emphasized the need of recognizing the responsibility of each 


of us to teach those who come after us. What should be given to them, he 
thought, is an understanding not only of the material things of medicine, but 
also the great ideals which constitute the throbbing heart of medicine: the 
ideals of self-sacrifice, of service above and beyond the requisites for pecuni- 
ary gain, and the development of a medical and social conscience. These are 
altruistic objectives with which we must all agree. By extension, Cosgrove’s 
use of the term ‘‘material things’’ caused me to reflect on a subject that has 
received attention from members of the Council and from individual Fellows: 
the objectives of this Association. I am not prepared to enumerate possible 
objectives—indeed a list of them does not exist—but I am confident that every- 
one would regard the enhancement of medical education as a possible objec- 
tive of the Association. 


Our Association and the Passing Years 


Let us first consider what has taken place in this field during the life span 
of our Association. The birth of this organization (1888) coincides with the 
first concerted attempt toward graduate medical education in the United States 
at the Johns Hopkins Hospital, but it was to be many years before this educa- 
tional experience would become widely propagated. In fact, it might be said 
that the opposite took place, for in the first decade of this century there was 
a veritable mushrooming of more than 160 medical schools, many of them 
proprietary. The massive weight of numbers alone would operate adversely 
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against the possibility that all of them could be acceptable educational institu- 
tions. The Council on Medical Education of the American Medical Association 
was formed in 1904, and it took cognizance of this unhealthy situation. It 
was not until the report of Abraham Flexner‘ in 1910, however, that definitive 
action occurred. There followed in 1914 the first list of medical schools which 
offered approved internships, and these numbered only three. Thus, the dec- 
ade 1910 to 1920 marked the establishment of medical education as a university 
discipline with sharply defined educational standards. However, as late as 
1915 the president of a large university bemoaned the fact that success in 
medical practice as a specialist depended almost entirely upon native ability, 
rather than upon systematic training. Nevertheless, the first step toward the 
establishment of standards for special medical practice came about in 1917, 
when the American Board of Ophthalmology, Inc., began to function. This 
was followed by the establishment of the American Board of Otolaryngology, 
Ine., in 1924. 

We now come to the year 1925, when the Council on Medical Education 
and Hospitals of the American Medical Association published the first list, 
comprised of 27 institutions, which offered approved residences and graduate 
courses. In 1927 there germinated in this Association the idea that led to the 
organization and finally the first meeting of the American Board of Obstetrics 
and Gynecology, Inec., in September of 1930. This was the third of the spe- 
cialty boards to be created. 

The next ten years witnessed a great increase in the emphasis on gradu- 
ate education. By 1934, 69 institutions offered 240 positions for training in 
obstetrics or gynecology, or both, among a total of 109 institutions offering 
2,203 residency positions in all fields of medicine. These numbers were in- 
creased, in 1939, to 518 programs offering 4,562 residency and fellowship posi- 
tions. Shortly thereafter came the second World War, when the advantages 
of special training became increasingly obvious to both physicians and patients. 

Thus, in the ten years after 1946 there has been a greater demand for 
graduate education and training in all branches of medicine, including gen- 
eral practice. 


The Prospect Before Us 


It is interesting to remember that on June 21, 1768, a class of 10 students 
received the first medical degree conferred in America, from the College of 
Philadelphia Medical School, now the University of Pennsylvania, and that in 
1946, 5,000 physicians were graduated from our medical schools. In the past 
decade this number has increased to something more than 7,000, or about 30 
per cent. At the same time the total number of all positions available for 
residency training has increased from 8,930 in 1946 to 18,669 in 1950. In 1955, 
1,201 institutions afforded 25,841 residency-training positions in 28 branches 
of medicine. Graduate training in obstetrics and gynecology has kept pace; 
470 programs now afford approximately 2,084 positions, compared to 247 pro- 
grams yielding 669 residency positions in 1946. This disproportionate increase 
in positions for residency training compared to the increase in numbers of 
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graduates is the result of many changes. It is probably a logical sequel to the 
progress in medical knowledge during the past ten years. Nonetheless, the 
colossus which graduate education has become is of concern to medical eduea- 
tors. That they are disquieted by the problem can be shown by many pro- 
nouncements from their midst; I quote a few: 


‘Clear and well directed thinking was never more important in medical 
education than it is today.’” 

‘**Quality of personnel rather than quantity of men and money is the first 
essential in medical education.’” 

‘‘The student must acquire the learning habit during his period of train- 
ing. He must be given the opportunity to learn rather than being taught.’”® 

‘*For the teacher two problems exist, education, which is concerned with 
teaching and study for the purpose of understanding, and training, which has 
to do with habits and technie.’”® 

‘*One of the problems of medical education is how to make the scholarly 
attitude persist through life, how to insure that the physician will continue 
professional, not lapse into merely vocational or commercial.’’—Means. 

‘*A little reflection is adequate to conclude that there is intense competi- 
tion for residents even by the better training institutions, that. the most effee- 
tive competitive weapon is an unremitting determination to offer residents a 
superior educational experience.’”* 

‘‘Today’s residents will determine the quality and character of medicine 
tomorrow. Accordingly, the future of medical education will be decided by 
the public and the leaders of medical schools and universities.’ 

‘*Research is vitalizing but teaching is vitalizing too. There is over- 
emphasis on research . . . the fact remains that we do not place enough empha- 
sis on teaching.’ 

These are but excerpts from thoughtful and thought-provoking addresses 
by physicians experienced in medical education at all levels who, while busy 
with the present, have paused to ponder the future. They present points of 
view that well could be debated by teachers. The concern they have mani- 
fested has resulted in further analyses of educational programs, selection of 
candidates for undergraduate and graduate medical education and, equally 
important, selection and training of teachers and evaluation of curricula. 

Subjects such as these involve many factors, and the multitudinous prob- 
lems which arise are not easily mastered. Consider, for example, the large 
volume of work in the care of patients on a busy medical service, the vastness 
of current medical literature, the increasing complexities of research and 
practice, each one of which seriously complicates the matter of graduate edu- 
cation for teacher and student. The difficulty multiplies if one accepts the 
concept that specialization should proceed from the broad base of medical 
training and experience. The term ‘‘fragmentation’’ of medical practice is 
heard and, indeed, the conditions which this term connotes are more or less 
inevitable, for obvious reasons. That is, owing to the modern demands of the 
society in which we live some narrowing of medical reseatch and practice must 
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result, but this contraction should take place against a broad educational back- 
ground of medical knowledge that ultimately, for the individual, becomes a 
form of wisdom. 

Again, viewed against the perplexities of the current scene, one is im- 
pressed with the acumen of members of this Association of 60 years ago. I 
should like to repeat the following observation of one of our former presi- 
dents. It was quoted by Bloss in 1949, but it is sufficiently pertinent now to 
warrant repetition: ‘‘The characteristic of the present era, one that distin- 
guishes it from former civilizations, is that the process of specialization is never 
carried to the point of complete segmentation. Each specialty, however as- 
siduously cultivated, remains an integral part of the great general profession 
.... All specialists today are primarily the products of general medical cul- 
ture. The act of specialization takes place after, and not before, entrance into 
the general profession. When this order is changed, then comes the day of 
danger.’’ 


The word ‘‘danger’’ 


might well have been applied to conditions in 1896 


when, as we have seen, medical education was carried on in something like 
chaos. At that time basic medical education was sketchy, formal training 
after graduation searecely existed, and a physician could easily become a spe- 
cialist by merely stating that he was one. The housing of many training pro- 
grams under one roof, as it were, with the possibilities of integration of teach- 
ing effort, was scarcely under way. Today concern, interest, and clear and 


well-directed thinking, rather than ‘‘danger,’’ would apply to the efforts be- 
ing made in this field. More concretely, we may observe that thought today 
is directed toward attracting the superior candidate for residency training in 
obstetrics and gynecology, as was emphasized by the report of Gardner’®; to- 
ward attracting superior residents to teaching positions, toward teaching them 
how to teach, and toward making the positions of teachers attractive and re- 
warding. While there are extraneous or ancillary factors to this problem, 
which I presume are the basic concerns of presidents and deans, the burden 
and responsibility for solution rest upon the shoulders of each one of us, and 
offer a challenge to all of us. 


The Society in Teaching 


We have thus far considered teacher and student in relation to medical 
education. I shall now presume to speculate on the role of the medical society 
in this important field. First of all, it ought to be plain that medical societies 
should and do have definite contributions to render to medical education other 
than those which emanate from their scientific programs. Search of previous 
programs of this society reveals that on occasion teaching has been discussed ; 
yet, as I review meetings of this and other societies that I have attended dur- 
ing the past 25 years, I am compelled to observe that this subject constitutes 
a small minority of presentations. Perhaps the impression is generally enter- 
tained that the rapprochement of the medical society with medical education 
is not the concern of medical-society programs, and that it should be left for 
meetings such as those of the Association of the American Medical Colleges. 
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With this view I cannot agree. I have the conviction that the responsibility 
rests more widely than upon organizations devoted primarily to medical edu- 
cation. 

Medical societies are born, so to speak, and they also grow up. As they 
grow, and as civilization and medicine advance, the responsibilities of such 
societies are inevitably altered. Consider our own Association. When it was 
formed in 1888, only one other national society was devoted to the specialty 
which it represents. There were no publications devoted to obstetrics and 
gynecology. Graduate education hardly existed, postgraduate experience was 
difficult to secure, medical practice itself was less complicated and travel was 
a thing of considerable moment. The meetings of this organization offered the 
one annual opportunity for an obstetrician and gynecologist to mingle with a 
large group of his confreres for what was essentially an educational experi- 
ence. This Association has continued to afford such an opportunity in the 
form of the annual meeting and the excellent mid-year clinics. We may be 
reminded that the first mid-year clinic was held in Columbus, Ohio, on March 
11, 1929. 

Remember, however, that for many years only three meetings* of na- 
tional scope related to obstetrics and gynecology were held annually, and that 
therefore a relatively small percentage of physicians with an interest in this 
specialty could avail themselves of such a privilege. This situation has been 
related to the phases of the development of specialty practice which I have 
mentioned. It is significant, then, that regional obstetric and gynecologic so- 
cieties such as the Central, New England, Pacific Coast, and South Atlantic 
appeared about the third decade of this century, coincident with the growth 
and development of graduate training. This has been followed by a tremen- 
dous inerease in the number of meetings devoted to obstetrics and gynecology, 
all offering an educational experience. The first of the six American Con- 
gresses held in 1938 is an example. After World War II plans began which 
eventuated in the formation of the American Academy, now the American 
College, of Obstetricians and Gynecologists, which has asserted itself on the 
national scene. 

We have, then, several national obstetric and gynecologic societies and a 
number of regional organizations where obstetricians and gynecologists gather 
to discuss research and practice, but rarely the problems of medical educa- 
tion as related to training and teaching those who are to follow us. I would 
observe that medical education of this nature is a fruitful field of endeavor 
with many material benefits, but that the societies themselves pay little mind 
to it. What is perhaps equally important, medical societies in general do not 
integrate their efforts when they do give some heed to the problems of medi- 
cal education. 


*The Section on Obstetrics and Diseases of Women and Children of the American Medical 
Association was created in 1873. In 1880 the words “and Children” were dropped from the 
title. At the annual meeting of the American Medical Association in 1911 the title of the 
section was changed to Section on Obstetrics and Gynecology; in 1912 it became the Section 
on Obstetrics, Gynecology and Abdominal Surgery, and in 1938 it became known once again 
as the Section on Obstetrics and Gynecology. 
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Number 3 


The Current Scene 


This brief résumé of the development of medical education and the his- 
tory of our Association rather returns one to the subject of the functions and 
objectives of the American Association of Obstetricians and Gynecologists to- 
day. We have seen that in the early days the objectives concerned an edu- 
cational experience in the meetings that could be secured by no other means. 
The Association in fact was conceived as existing for the benefit of the mem- 
bers themselves in the form of an educational experience. Yet, as the years 
passed, it was evident that members were giving some consideration to the 
status of specialty in relation to medicine as a whole. They emphasized the 
desirability, perhaps the necessity, of broad experience, at that time exempli- 
fied by the general practice of medicine, if you will, as a background against, 
or a basis upon which, the practice of a specialty should be erected. 


Intimations of the Future 


It is very difficult for us in 1956 to grasp the spirit and the setting of 
medical meetings of more than a half-century ago. Yet, careful scrutiny of 
our own Transactions inevitably leaves the impression that these pioneers were 
vitally interested in and aware of the problems of their day. Are we of to- 
day as equally aware of our own? Currently there is a plethora of meetings. 
All of us belong to many societies; we attend several meetings a year which 
are concerned primarily with research and practice, but not often with edu- 
cation and the future of medicine. National medical societies are made up of 
leaders in the profession. Do national societies themselves function as lead- 
ers? Certainly the general notion is that they do, but we may well reflect on 
whether this is actually true. I grant that attendance at our annual meetings 
and mid-year clinics to me is an educational experience of great worth, but 
are we contributing, in an era of intense medical competition, as much as would 
be expected of an old and venerable organization entrusted with uncommon 
responsibility ? 

We have labored diligently, and I think wisely, to attract the best of our 
specialty to membership in the Association. Yet are we, a group of individu- 
als of professional attainment, doing all that can be done toward the salutary 
shaping of the medical future? This subject was last discussed in the Council 
meeting of September, 1955. It was moved that consideration of this matter 
be continued to the point of specific recommendation. I would urge that this 
course be pursued. And when attention is given to matters of the future, it 
seems to me that more active participation in the problems of graduate med- 
ical education may rightfully be regarded as an objective of a society the mem- 
bers of which, with few exceptions, are of professorial rank. 

There must be other objectives, perhaps of more importance, and it is to 
be hoped that the mention of this one will stimulate thought concerning them. 
I do not imply that we have not had objectives in the past. The Chorion- 
epithelioma Registry and the planning and work that led to the establishment 
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of the American Board of Obstetrics and Gynecology, Inc., are two examples of 
achievement from which we may derive great satisfactions. I do imply, how- 
ever, that future objectives should be of concern to the Fellowship. 


I have been a Fellow of this Association for 25 years, and I have counted 
this membership a privilege. I must own, I fear, that I have gained from it 
much more than I have contributed. Yet I can discern clearly that we dwell 
in an atmosphere of spirited competition and swift-paced advancement. 
Against the framework of such a variegated and sometimes confusing scene I 
am jealous of the position of the American Association of Obstetricians and 
Gynecologists, and I wish it to be ever thoughtful of activities and objectives 
whieh wise men can envisage, as well as those which we can perceive now. 
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THE USE OF OBSTETRICAL ANALGESIA AT THE MATERNITY 
HOSPITAL OF GENEVA* 


P. HUBERT DE WATTEVILLE, M.D., GENEVA, SWITZERLAND 


(From the University Clinic of Gynecology and Obstetrics, Maternity Hospital, Geneva) 


N ALL times it has been the task of the physician not only to cure a dis- 
ease but also to relieve as much as possible the pains of his patients. The 
recent progress in the field of analgesia and anesthesia has certainly con- 
tributed to the fact that medicine has become one of the most popular and 
considered sciences. In this evolution your country has played an important 
role and I quote here as an example the discovery of general anesthesia with 
ether by Morton in 1846 and the early recognition of anesthesiology as a 
specific branch of medicine. Your country has also been one of the first to 
admit the right of the expectant mother to relief of pain during childbirth. 
Notwithstanding the symbolic words in the Holy Bible: ‘‘. . . in sorrow shalt 
thou bring forth children . . .’”’ (Genesis, chapter 3, verse 16), Pope Pius XII** 
has recently approved methods which permit relieving the pains of labor pro- 
vided no interference with the normal evolution of delivery occurs and no 
danger for the mother or the child is created. 

There are obstetricians who think that only degenerated and overcivilized 
women with abnormal sensitivity will ask for obstetrical analgesia. It is true 
that intellectual development enhances in general the sensitivity and that 
primitive people are frequently better trained to suffer pains. Many ob- 
servers and explorers have, however, reported that labor pains do occur also 
in less civilized countries and in savage tribes with ‘‘natural’’ living. 

In Franee one says: ‘‘On a toujours assez de courage pour supporter les 
douleurs d’autrui.’’ That is, ‘‘One has easily enough courage to bear the 
pain of others.’’ It seems to me, however, that there is no merit in an ob- 
stetrician’s showing sufficient courage to endure the pains of his patients. 
The fight against suffering during childbirth is a normal task of the physician 
not only as an act of humanity but also for definite medical reasons. Women 
may avoid a new pregnancy merely out of fear of a recurrence of the sharp 
pains they felt during a prior delivery. In other cases the psychic trauma 
caused by the pain of labor may disturb later on the establishment of a nor- 
mal mother-child relationship. Finally, excessive pains may accelerate the 
exhaustion of the parturient and contribute to secondary uterine inertia, 
and the restlessness of the desperate patient may impair the correct nursing 
care and the necessary asepsis. 

For these reasons we practice at the Maternity Hospital in Geneva, in a 
fair percentage of cases, various methods of obstetrical analgesia as Table I 
shows. 


*The Joseph Price Oration, presented at the Sixty-seventh Annual Meeting of the Ameri- 
can Association of Obstetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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Most of these methods are well known and widely used in your country 
and I will therefore restrict myself to mentioning later on in my lecture which 
place these techniques occupy at present in our own therapy. 


In the past five years I have had the opportunity of attending during 
their confinement a small group of patients who had undergone throughout 
their pregnancy a thorough training in special gymnastics according to the 
method of Margaret Morris'® and inspired by the ideas of Grantly Dick Read.** 
The relief of pain obtained by this type of preparation seemed not entirely 
convincing to me. On the other hand, I have been very much impressed by 
the behavior of a few parturients who had followed a course of psychoprophy- 
lactic preparation for painless childbirth according to the method applied by 
Lamaze in Paris. 


This method, which was first developed by Nikolaiev’®*? in Russia, was 
explained by Lamaze’ in a lecture given in Geneva. In this report the method 
seemed based on sound and rather simple principles and its application ap- 
peared not only innocuous but even advantageous from a general obstetrical 
point of view by involving a more continuous and watchful attendance on the 
parturient. Geisendorf," a colleague and co-worker of mine, studied the 
technique of psychoprophylactic preparation for painless childbirth during a 
stay at the ‘‘Clinique des métallurgistes’’ in Paris, and he confirmed fully the 
enthusiastic reports of others on the excellent results obtained by Lamaze. 

I asked Geisendorf two years ago to introduce the psychoprophylactic 
method in my Department and, though still under investigation, this tech- 
nique has already proved to be of great theoretical and practical interest and 
we consider our first results very encouraging. 


I therefore thought that our experience with this type of obstetrical anal- 
gesia, even if limited at the present time, might well be a stimulating subject 
for a lecture before an audience of obstetricians, whose interest in the fight 
against pain during childbirth and whose high competence in this field are 
well known to me. 


My intention is to outline first the underlying principles of the method 
and the technique of its application, then to report and to discuss our own re- 
sults. Finally, I would like to draw some general conclusions from our ex- 
perience and that of other authors with this particular method for easing 
childbirth which is more and more used in France, the French-speaking part 


of Switzerland, Belgium, Italy, Spain, Portugal, Argentina, and many other 
countries. 


The Theory and Techniques of Psychoprophylactic Preparation for Childbirth 


Psychoprophylactic preparation for painless childbirth is based on Pav- 
lov’s?*: 24 concept of pain perception and his theory of conditioned reflexes. 
According to Pavlov, the perception of pain is localized in the cerebral cortex. 
The activation of this center, like that of any other cortical zone, produces 
in its surroundings an area of inhibition, thus limiting the stimulus to a certain 
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part of the cortex. When several cortical areas are activated simultaneously 
the predominant stimulus may diminish or even inhibit the activity of the 
other stimulated brain centers. 

Unconditioned or fundamental reflexes are inborn and provoke stereo- 
typed reactions, as, for instance, in the newborn sucking is a response to a con- 
tact of the lips and the tongue. 

Conditioned reflexes, on the other hand, are reactions which result from 
a newly established, temporary link between certain cerebral centers as dem- 
onstrated by the classical experiment of Pavlov in the dog. In this animal 
the view of food provokes an abundant salivation. If the presentation of 
food to the dog is associated repeatedly with the ringing of a bell, this latter 
stimulus alone will finally become sufficient to induce the secretion of the 
salivary glands. 


Rogov”® has shown in a spectacular experiment that in human beings 
conditioned reflexes may be as easily created by words which evoke certain 
ideas as by other stimuli like optical, acoustical, or sensory signals. 

The sensation of pain which normally provokes a defense reaction and an 
unpleasant feeling may, by the mechanism of conditioned reflexes, become 
linked to a strong activity of other brain centers than that of pain perception. 
Thus, the unpleasant feeling of pain will be covered by other sensations and 
the defense reflex replaced by another reaction. Anxiety and psychic tension, 
on the other hand, will, in general, increase the feeling of pain. In the 
woman the perception of uterine contractions is linked beyond a certain in- 
tensity threshold with a feeling of suffering and provokes a status of anxiety. 
The traditional belief that pain and danger are necessarily connected with 
childbirth increases this reaction. Talk about the horror of confinement, er- 
roneous sex education, or particular subconscious psychological features of 
the patient may furthermore contribute to the fact that uterine contractions 
during normal labor or even during menstruation are often felt as a sharp 
and unbearable pain. 

The aim of psychoprophylactic preparation for easing childbirth is to 
replace the negative reflexes generally established in connection with the per- 
ception of uterine contractions and that of distention of the pelvic floor by 
newly created positive conditioned reflexes. The method tries, furthermore, to 
diminish or abolish the perception of pain during labor by an intense stimula- 
tion of psychomotor brain centers. To reach this goal the expectant mother 
is submitted to a specific psychic and physical training. 

First of all, the expectant mother is informed of the principle of the 
method and the program of training. A simple orientation on the physiology 
of pregnancy and labor familiarizes her then with the phenomena which will 
oceur during childbirth. This knowledge helps to remove a great deal of her 
anxiety and tension when faced with an unknown and dreaded experience. 
During the preparation the patient is repeatedly taught that the normal con- 
tractions of the uterus may just as well be painless as those of other muscles 
like the bowel or the bladder, and that the parturient may largely contribute 


i 


OBSTETRICAL ANALGESIA AT GENEVA MATERNITY HOSPITAL 477 
to this by a continuous active participation during labor. An attempt is thus 
made to break down the classical dogma that childbirth must be painful. All 
the sensations the future parturient will feel during delivery are described to 
her as normal physiological signs of the progress of labor, which brings her 
nearer to the happy birth of her baby. The patient is told how to react to 
these sensations by concentrating on complete relaxation, on appropriate 
breathing, and finally on a special technique of pushing in order to favor the 
progress of labor and to abolish the feeling of pain. 


TABLE II. THEORETICAL CONDITION OF THE WELL-PREPARED MOTHERS 


WHEN LABOR STARTS 


Thanks to education 
CONDITIONED REFLEXES come into play 


PERMIT FAVORABLE ADAPTATION BY: 


MUSCULAR RELEASE * PROPER BREATHING + PSYCHIC CONCENTRATION 
(acquired conditioned reflex) (acquired conditioned reflex) (acquired conditioned reflex) 


FEWER WASTE PRODUCTS PERFECT OXYGENATION HIGH BRAIN POWER 
acquired conditioned reflex 


| 


PAINLESS UTERINE CONTRACTIONS 


COORDINATED BEARING DOWN PERFECT PERINEAL RELAXATION 
(a¢quired conditioned reflex) (acquired conditioned reflex) 


MORE EFFECTIVE LESS TEAR 
NO VICIOUS CIRCLE 


NO DRUG DEPRESSION — FULL CONSCIOUSNESS — FULL SATISFACTION 
QUICK RECOVERY 


The women are prepared by specific exercises for this voluntary mus- 
cular relaxation, for the particular type of fast and shallow breathing, and 
for the pushing down without contraction of the pelvie floor. The expectant 
mothers have to practice these exercises at home daily for a few minutes and 
it is desirable that the husband assume the supervision of some part of this 
preparation, thus becoming an interested and cooperative partner. In this 
program relaxation is not meant as a passive and stoic state of mind, but as 
an active effort which stimulates cortical centers and therefore masks the pain 
perception. The special type of breathing acts in a similar way as a condi- 
tioned reflex, released by the perception of a beginning uterine contraction 
and linked with a strong positive psychic reaction, namely, the evocation of 
the happy event of a normal childbirth without pain (Table IT). 
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The mentioned physical and psychic training is taught in Paris in eight 
lectures, whereas we have limited it, in Geneva, to seven lectures, omitting the 
one devoted to the description of the physiology of the brain and the principle 
of the conditioned reflex. The lectures take place in the hospital regularly 
onee a week from the thirtieth to the thirty-seventh week of pregnancy, and 
are given to groups of 5 to 8 women. If a pregnant woman has not been de- 
livered within two weeks after the last lecture, she has to follow a refresher 
course of one hour. 

In our hospital two psychologists who have studied the method in Paris 
are entrusted with the preparation of our patients. The lectures on the 
anatomy of the genital organs and on the physiology of delivery, however, 
are read by obstetricians, and thus the future parturients can establish a first 
contact with members of the obstetrical staff who will, later on, take care of 
them during their delivery. Whatever the professional background of the 
monitor may be, he should have not only a good knowledge of obstetries and 
psychology, but also a didactic talent, and should be a good persuasive 
speaker. 

We have adopted the following program for our seven lectures: The 
first lecture introduces the method by explaining in a very simple way its 
basie principle; the anatomy of the female genital organs is then reviewed 
and the importance of three main points is stressed: (1) the necessity of per- 
forming the conditioning exercises regularly; (2) asking questions on-each 
point which is not fully understood; and (3) paying no attention whatsoever 
to any hearsay tales of the pain and difficulty of childbirth. 

The second lecture deals with the physiology of respiration and appro- 
priate techniques of breathing, these techniques being necessary for optimal 
oxygenation which is a condition of painless muscular contractions.. The ex- 
pectant mother is made conscious of her respiratory muscles. 

The third lecture is devoted to neuromuscular education. The group 
learns that general relaxation during labor will save energy and oxygen in 
favor of the contracting uterus; exercises for progressive muscular relaxa- 
tion extending from one limb to the whole body are demonstrated. The preg- 
nant women then have to practice these exercises twice a day at home for a 
few minutes. 

The fourth lecture gives, after a short survey of the physiology of preg- 
naney, a thorough description of the different stages of labor. The partici- 
pants learn to perceive the painless Braxton Hicks contractions. 

In the fifth lecture, the future parturients are taught how to behave dur- 
ing the first stage of labor. At the onset of labor the patient concentrates 
only on relaxation; from 1 to 4 em. of dilatation she must, furthermore, breathe 
deeply and slowly during contractions; when the dilatation has reached 5 
em., shallow and fast breathing is started (Fig. 1). After this lecture the two 
types of breathing become part of the daily training. If the pregnant women 
practice the breathing exercises repeatedly at the moment of Braxton Hicks 
contractions, a conditioned reflex will be created, linking the specific type of 
breathing with the perception of uterine contractions which are painless. 
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In the sixth lecture the expectant mothers learn how to behave during 
the second stage of labor. A special technique of bearing down without con- 
traction of the muscles of the pelvic floor is demonstrated and built up as a 
conditioned reflex to verbal signals. When the head is crowning the bearing 
down must at once be replaced by fast and shallow breathing. This sudden 
change is also included in the daily exercises. 

The seventh lecture gives a general repetition; the theory is reviewed and 
the exercises are separately checked in each patient. Mothers who have been 
delivered recently are introduced to the group and asked to report on their 
experience with psychoprophylactic preparation. The signs of the onset of 
labor are recalled. 


REST CONTRACTION REST 
ELECTROMYOGRAM 


OF THE 
UTERINE 
CONTRACTION 
(schematic ) 


Time: |° 30 0 30 60] 0 30 60 


TYPE OF 
RESPIRATION 
ADVISED UP TOA 
DILATATION 
OF h-5 cm 


Time: 30 60) 0 30 60] 0 30 60 


TYPE OF 
RESPIRATION 
ADVISED BEIWEEN 
DILATATION 
OF 6 and 10 cm. 


Times 30 0 30 60} 0 30 60 


Fig. 1.—Type of respiration during dilatation. 


In addition to this teaching program, we show to a larger group of preg- 
nant women a moving picture* which recalls the basis of the method and the 
practical exercises and, finally, shows several examples of painless childbirth. 
The moving picture is commented on by a member of the nursing staff and 
followed by a free discussion. Husbands are admitted to this meeting with 
the hope that they may later on become valuable allies during the delivery of 
their wives. 

To obtain good results by the method, its correct application during de- 
livery is as important as a good preparation during pregnancy. Immediately 
after the arrival of the parturient at the hospital and after the first obstetrical 
examination, a rehearsal is held. This procedure serves to establish a good 
personal contact between the patient and the attending midwife or physician 
and helps to make her feel self-confident and trustful toward the nursing 


*Provided by the courtesy of Dr. Lamaze, Paris. 
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staff. In normal cases it is useful to keep the parturients, until a dilatation 
of about 4 em. is reached, in a kind of entertainment lobby. In this cozy room, 
the expectant mothers will remain together under supervision of a nurse, 
with games, illustrated newspapers, radio and television. These distractions 
will help them not to pay too much attention to the uterine contractions. 
Once in bed, the parturient must be put in the most comfortable position with 
foam rubber pillows at the back and bolsters under the knees. As soon as 
dilatation is advanced further than 5 to 6 em. individual coaching becomes 
indispensable and a cooperative husband may be helpful at this stage of labor. 
The most difficult period of labor is generally when dilatation passes from 7 
to 9 em. At this time we administer oxygen liberally in high concentrations 
for three main reasons: (1) its stimulating effect which contributes to a feel- 
ing of well-being; (2) its analgesic effect which has been demonstrated by the 
papers of various authors?” 2? 25 2% 8°; and (3) the beneficial psychic influence 
which the use of this therapeutic procedure exerts. Eastman® and others*! 
have furthermore stressed the value of oxygen administration for the pre- 
vention of intrauterine anoxia of the fetus. During the second stage of 
labor the conditioned reflex of bearing down must be set in motion by precise 
and stereotyped orders. 

Exhaustion, sleep, and thirst disable the patient who can no longer main- 
tain the intense brain activity and voluntary effort which are necessary for 
the success of the method. During the first stage of labor the parturient gets 
upon request frequent sips of ice water and during the whole labor we are 
quite liberal with intravenous injections of glucose, possibly combined with 
Coramine and/or vitamins. The conditioning which results from psycho- 
prophylactic preparation is unstable and must be strengthened on each oc- 
casion during the delivery, first by means of the mentioned exercises for 
breathing and relaxation and also by words of encouragement. All factors 
which could disturb the conditioning must be carefully avoided, as for in- 
stance painful rectal examinations or large enemas. In the presence of the 
patient one should never use unsuitable terms which evoke pain, suffering, or 
danger, but the patient should be informed at regular intervals of the progress 
of her labor. 

My survey of the method of psychoprophylactic preparation for painless 
childbirth has perforce been incomplete and has perhaps unduly simplified 
a very complex matter. I therefore refer those of you who want further 
theoretical and practical details to the book which will be published in Eng- 
lish by my co-worker, Bonstein, and to the original French literature on the 
subject.??-*” 27,85 Much of what I have said will be familiar to those who 
know the pioneer work of Read** and of Thoms.*?-** The psychoprophylactic 
method and natural childbirth without fear as practiced by Read or by Thoms 
have in fact the following three points in common: (1) Fear enhances the 
perception of pain but may diminish or disappear when the parturient knows 
about the physiology of labor. (2) Psychic tension enhances the perception 
of pain but the parturient may more easily relax if childbirth takes place in 
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a calm and agreeable atmosphere and when good human contacts are estab- 
lished between her and the nursing personnel. (3) Muscular relaxation and 
a specifie type of breathing diminish or abolish the pain of labor. 


There is no fundamental difference between the two methods. Many of 
Read’s followers, however, attribute the main importance to the correct prep- 
aration of the muscles by physical training. They believe that intense gym- 
nasties during pregnancy and muscular relaxation with appropriate breath- 
ing during childbirth can modify the type of uterine contractions, thus dimin- 
ishing the pain. In the psychoprophylactic method the physical training 
serves mainly to modify the cerebral activities by creating new conditioned 
reflexes. According to latter concept, relaxation and breathing are not used 
in order to modify the pattern of uterine activity but to decrease the per- 
ception of pain in the cerebral cortex. Read casts the parturient in a passive 
role during childbirth, and relaxation should help her to become less con- 
scious. With the psychoprophylactic method, on the contrary, the parturient 
is exhorted to a maximal psychie and physical activity and she is asked to per- 
form her childbirth like a personal achievement. 


In a recent conversation which I had with Grantly Dick Read his concept 
proved to be very similar to the ideas expressed in my lecture. It is not my 
intention to start an argument on the priority and interrelation of both 
methods. Neither am I concerned with the geographical or political back- 
ground of a therapeutic technique, since I think that we, medical men, should 
investigate objectively for the benefit of our patients any new method which 
appears to be of interest. 


I have no experience with Thoms’ method and very little with Read’s 
and I am not qualified to make a statement on their value in comparison with 
psychoprophylactie preparation. Nevertheless, I would like to stress two 
advantages of the latter method: The preparation starts only in the thirtieth 
week of pregnancy, the teaching takes only seven to eight hours, and the prac- 
tical exercises a few minutes every day. The exercises need no physical 
effort and are not harmful even in eases of threatened premature labor or 
other disturbanees of pregnancy, where gymnastics would be dangerous. 


It is obvious that the psychoprophylactic preparation evokes the role of 
suggestion and its action has frequently been ascribed to hypnotism. There 
is, however, an essential difference: In hypnotism the patient is in a cata- 
leptic or lethargic state, whereas the parturient with psychoprophylactic 
preparation must be fully conscious and intellectually active. No dangerous 
emotional interdependence is established between the monitor and the patient, 
her personality is not disconnected, and the subconscious mind is not affected 
as in hypnotism. 

I am well aware of the fact that the explanation for the mechanism by 
which psychoprophylactie preparation works may be subject to criticism. 
Being neither a physiologist, nor a psychologist, I do not intend to theorize 
further on this subject, but would like to report the results obtained by the 
practice of the method. 


DE WATTEVILLE Am. J. Obst. & Gynec. 
March, 1957 


Results Obtained in a Program of Psychoprophylactic Preparation 
for Childbirth 


From December, 1954, to the end of June, 1956, we observed in the Ma- 
ternity Hospital at Geneva 707 confinements of women who had undergone a 
psychoprophylactic preparation for easing childbirth. This figure represents 
27 per cent of the total number of deliveries in the hospital during the same 
period of time. The fact that only a minority of our patients followed the 
preparatory course is caused by differing circumstances: Lack of time for 
women busy with professions or housework, lack of transportation facilities 
for people living far away from the place where the lectures were given; lack 
of knowledge of French, the language of teaching, by German- or Italian- 
speaking patients, and lack of interest in the method in expectant mothers 
whose former deliveries had been easy. At present, we notice, however, a 
slow but constant rise in the percentage of women who undergo psycho- 
prophylactic preparation and we attribute this rise to the advertising activity 
of the women who have been satisfied with the method. 


EXCELLENT 


25.5 % 


Fig. 2.—Evaluation of the results of psychoprophylactic preparation in 707 confinements at the 
Maternity Hospital at Geneva. 


In our whole series of 707 cases we considered the result as excellent in 
25 per cent of the parturients and as good in 50 per cent of them. In 11 per 
cent of cases the success was only moderate as the patients complained of 
pains at one or the other stage of labor. Failure was complete in 14 per cent, 
where the patients complained of severe pains, so that we were frequently 
obliged to use another method of obstetrical analgesia (Fig. 2). Our figures 
are slightly below those published by Lamaze for 4,847 deliveries in the 
‘‘Clinique des métallurgistes’’ at Paris (Table III). Nevertheless, our results 
seem surprisingly good if we consider that we started the method under quite 
unfavorable conditions. In the beginning, we had no adequate delivery rooms, 
so that many patients were disturbed by the screaming of unprepared women. 
The personnel was not numerous enough to secure good individual coaching 
and some members of the staff had not had the opportunity of proper training 
and were therefore skeptical and reluctant. 


482 
GOOD 
48.5 % 


Volume 7 OBSTETRICAL ANALGESIA AT GENEVA MATERNITY HOSPITAL 483 


Number 


TABLE III. RESULTS OBTAINED BY DR. LAMAZE IN Paris (UNTIL Oct. 31, 1955) 


DEGREE | NO. OF PATIENTS | PERCENTAGE | TOTAL % 
Excellent 893 18.43 

Very good 1,097 22.63 

Good 1,172 24.17 

Fair 859 17.73 82.96 


Tolerable 595 12.28 
Failures 231 4.76 17.04 


Total 4,847 100.0 100.0 


It may be argued that the intensity of pain has not been registered by 
precise methods, which unfortunately are still lacking. We must admit that 
those who evaluate the degree of suffering during labor, patients as well as 
members of the staff, may be prejudiced by various factors for or against the 
method. We know by experience how difficult it is to classify complex, sub- 
jective impressions in delimited groups. 

A considerable effort has been made, however, to come to an objective 
and correct judgment by proceeding in the following way: The classification 
of the results was based on well-defined objective and subjective criteria 
which are shown in Table IV. The final statement is a synthesis of all the 
observations made by different attendants at various stages of the labor and 
of the appraisal by the patient herself after the delivery. In controversial 
cases the less optimistic interpretation prevails. For questioning the patients 
on their impressions, stereotyped sentences are used immediately after de- 
livery and again seven days later by two different persons. 


TABLE IV. CRITERIA FOR THE CLASSIFICATION OF RESULTS 


APPRAISAL BY PHYSICIAN 
CLASS APPRAISAL BY PARTURIENT AND/OR MIDWIFE 


Excellent No feeling of pain Patient relaxed, calm with perfect 
self-control, no complaints, smiles 


Good Occasional slight pain, perfectly tol- No complaints but some temporary 
erable, no need for analgesia tension alleviated by massaging 


Fair Perception of disturbing pain, de- Complaints, some restlessness, oc- 
sire for some analgesia casional moaning, but response 
to orders and encouragements 


Failure Intolerable pain Screaming, restlessness, psychomo- 
tor excitation, no response to or- 
ders and encouragements 


Many patients behave quite differently during the first stage, the second 
stage, and the delivery of the head, and in such eases we found it difficult to 
make a correct over-all statement on the efficiency of the method. We have, 
therefore, recently introduced a separate evaluation of the result for the dif- 
ferent stages and a small series of patients has been checked with particular 
care in this manner by my colleague Roux. Fig. 3 shows that failures were 
infrequent in each one of the three stages. This has been noted in the esti- 
mation by the patient herself as well as in the evaluation by the attending 
staff members. According to the patients’ own statements, dilatation was 
absolutely painless in only a small group, but a high percentage of parturients 
felt no pain whatever during the second stage and the delivery of the head. 
If we add the excellent and the good results, we find that stage one was quite 
satisfactory for three-fourths of the women, and stage two or delivery of the 
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head even for 90 per cent of them. We were interested to know what the 
corresponding figures would be in a group of unprepared parturients, who had 
been delivered during the same period of time and under similar conditions 
and who had to answer the same questions as the patients with psychopro- 
phylactic preparation. Table V shows that some women may have a painless 
childbirth even without any special preparation, but this is much less fre- 
quent than in patients who have been conditioned during pregnancy. The 
difference is already significant for stage one, but much more marked for 
stage two and the delivery of the head. The percentage of excellent and good 
results together is again higher in the group of prepared women and the dif- 
ference is most impressive for the stage of delivery (Table VII). 


PRIMIPARAE AND MULTIPARAE 


Stage| Excellent Good Fair Failure 
labor| Pa Pa Pa 'Ph/M Pa 'Ph/M 
T | 
66 
46 
< | ize | Z 
220 | 19 i 
l2 
| | 
| 
7 
i 
> | 
4 | fi 2 
|] | | | 
Qs 17 19 17 
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Fig. 3.—Appraisal of the course of delivery in women (primiparas and multiparas) with 
and without psychoprophylactic preparation (PPP): 92 cases with and 59 without PPP. 


For each stage of labor, the height of the columns and the figures indicate the percent- 
age of cases with PPP (white columns) or without PPP (black columns) falling within the 
respective class of appraisal when the latter has been done either by the parturients them- 
selves (columns headed Pa), or by the physician and/or midwife (columns headed Ph/M). 


Table VI gives the ratio between prepared and unprepared patients for 
each section of our table and shows clearly the value of the psychoprophy- 
lactic method for the alleviation of pain during childbirth. There are, how- 
ever, two points, which I would like to stress here: Up to now, only 25 per 
cent of patients reached the goal of a completely painless childbirth after 
having undergone psychoprophylactice preparation. On the other hand, we 
observed an appreciable percentage of unprepared women who found the 
pains of labor quite tolerable and did not need obstetrical analgesia. This 
latter finding may be due partly to the fact that all parturients, even those 
who did not follow the lectures for psychoprophylactic preparation, are now 
taking advantage of the method. They all get oxygen in high concentrations 
and glucose injections, they are all taught during labor to breathe correctly, 
and they all benefit from a more comprehensive and watchful attitude of the 
nurses, midwives, and obstetricians. 
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TABLE V. BEHAVIOR OF PARTURIENTS IN 59 CASES WITHOUT PSYCHOPROPHYLACTIC 
PREPARATION 


EXCELLENT GooD FAIR FAILURE 
(%) (%) (%) (%) 
AP- AP- AP- AP- 

AP- |PRAISAL | AP- | PRAISAL | AP- | PRAISAL | AP- | PRAISAL 

PRAISAL| BY PHY- |PRAISAL| BY PHY- |PRAISAL| BY PHY- |PRAISAL| BY PHY- 


BY SICIAN BY SICIAN BY SICIAN BY SICIAN 
STAGE OF PARTU- | AND/OR | PARTU- | AND/OR | PARTU- | AND/OR | PARTU- | AND/OR 
LABOR RIENT | MIDWIFE | RIENT | MIDWIFE | RIENT | MIDWIFE | RIENT | MIDWIFE 
Dilatation 3 12 41 32 46 37 10 19 
Expulsion 22 “3k 50 35 25 22 3 12 
Delivery of head a by 19 20 a ly ¢ 2 et 61 62.3 


WITHOUT 


TABLE VI. RaTIO OF WOMEN WITH PSYCHOPROPHYLACTIC PREPARATION TO WOMEN 
PSYCHOPROPHYLACTIC PREPARATION IN DIFFERENT CLASSES OF APPRAISAL 


> 1 = SUCCESS OF THE METHOD < 1 = SUCCESS OF THE METHOD 
EXCELLENT GOOD FAIR FAILURE 
(%) (%) (%) (%) 
AP- AP- AP- AP- 
AP- PRAISAL AP- PRAISAL AP- PRAISAL AP- PRAISAL 
PRAISAL| BY PHY- |PRAISAL| BY PHY- |PRAISAL| BY PHY- |PRAISAL| BY PHY- 
BY SICIAN BY SICIAN BY SICIAN BY SICIAN 
PARTU- | AND/OR | PARTU- | AND/OR | PARTU- | AND/OR | PARTU- | AND/OR 
STAGE OF LABOR RIENT | MIDWIFE | RIENT | MIDWIFE | RIENT | MIDWIFE | RIENT | MIDWIFE 
Dilatation 2.7 2.7 1.6 1.3 0.43 0.5 0.4 0.32 
Expulsion 2.7 1.8 0.6 0.8 0.33 0.6 0.55 0.33 
Delivery of head 3.6 2.9 1.35 2.0 4.0 3.5 0.5 0.064 


TABLE VII. PERCENTAGE OF PATIENTS WITH EXCELLENT AND GOOD DELIVERIES 
(Class I + IT) 


RATIO PPP* : NO PPP* 


STAGE OF LABOR | PRIMIPARAS MULTIPARAS 
Dilatation 2.3 1.6 
Expulsion 1.0 1.4 
Delivery of head La 3.3 


*PPP = psychoprophylactic preparation. 


It is a general opinion that the value of methods for obstetrical analgesia 
should be checked only in primiparas, as most multiparas have easy deliveries 
without special procedures. We compared therefore the behavior of prepared 
and unprepared parturients, separately, for the group of primiparas and 
multiparas. Figs. 4 and 5 show the results of this study. Among the con- 
ditioned patients the percentage of primiparas was almost twice as high as in 
the group without preparation. Easy deliveries were certainly much more 
frequent not only in primiparas but also in multiparas who had been condi- 
tioned by psychoprophylactic preparation. In primiparas the difference be- 
tween prepared and unprepared patients was most impressive in the first 
stage, whereas multiparas showed the greatest benefit by the method during 
delivery of the head. None of the 36 conditioned multiparas considered stage 
one as a failure and 11 felt no pain at all. In the group of 38 unconditioned 
multiparas, on the other hand, only 5 evaluated stage one as excellent and 10 
found it extremely painful. None of the unconditioned primiparas had an 
excellent dilatation and failures were twice as frequent as in prepared primip- 
aras. In both primiparas and multiparas, psychoprophylactic preparation re- 
duces to one tenth the frequency of failures during delivery of the head. The 
improved behavior of conditioned parturients during this last stage of labor 
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is of particular value for the breech extraction by the Bracht maneuver. The 
conscious patient is bearing down vigorously and the abolition of pain per- 
mits her to relax the pelvic floor. 

When comparing the subjective appraisal by the parturient and the ob- 
jective evaluation by the physician or midwife (Table VIII), we were sur- 
prised to find them identical in a large majority of patients with or without 
psychoprophylactic preparation. The discrepancies were more frequent with 
regard to stage one than for the other stages of labor, and in one fourth to 
one third of these cases it was the statement of the attending personnel which 
was too optimistic. In the cases where the discrepancy concerned the ap- 
praisal of the expulsion or delivery, it was, on the contrary, the impression 
of the parturient which in general was more favorable. This means that 
women who appear quite calm during delivery may, nevertheless, feel dis- 
turbing pain, whereas parturients who show some excitement and even signs 
of suffering during expulsion and delivery may afterward be quite satisfied 
with their confinement. The active cooperation of the parturient during the 
last stages of labor requires an intense physical and psychic activity. We 
attribute the more favorable appraisal of expulsion and delivery by the pa- 
tient to the great influence of such an intense activity on the perception and 
appraisal of pain. 


TABLE VIII., APPRAISAL BY THE PARTURIENT HERSELF AND EVALUATION BY PHYSICIAN 
AND/OR MIDWIFE 
Subjective Statement as Compared to Objective Evaluation 


%o %o 


BETTER THE SAME 
PPP* | NO PPP PPP | NOPPP 


Dilatation 11 24 56 52 
Expulsion 23 34 72 47 
Delivery of head 24 20 67 80 


*PPP = psychoprophylactic preparation. 


When comparing the statement of the patient immediately after delivery 
and seven days later (Table IX), we observed that less than half of the un- 
conditioned women maintained their first judgment. Nearly as many of them 
had after one week a worse impression of their childbirth. In the group of 
conditioned women, on the other hand, almost 75 per cent of the patients did 
not change their appraisal. The final statement of the other mothers con- 
cerning their delivery was more frequently improved than depreciated after 
one week. 


TABLE IX. APPRAISAL BY THE PATIENT IMMEDIATELY AFTER DELIVERY AND ONE WEEK LATER 
Statement After One Week as Compared to Evaluation Immediately After Delivery 


%o %o %o 
BETTER THE SAME WORSE 


| | NO PPP PPP | NOPPP | PPP | NO PPP 


Dilatation 15 8.5 72 49 13 42.5 
Expulsion 19 4.3 71 49 10 46.7 
Delivery of head 19 4.8 71 43 10 52.2 


*PPP = psychoprophylactic preparation. 


When registering in hours the duration of stage one and stage two in 
all eases, we found similar binomial curves in the group of prepared and un- 
prepared women, thus psychoprophylactic preparation had no influence on 
the duration of labor in our material. 


% 
WORSE 
| PPP | NOPPP 

33 24 

5 19 

9 0 
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PRIMIPARAE 


Stage| Excellent | Good Fair Failure 
of T T T 7 
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Fig. 4.—Appraisal of the course of delivery in primiparas with and without psychopro- 
—— preparation (PPP): 56 cases with and 20 without PPP. Same representation as 
in Fig. 3. 


MULTI PARAE 
Stage| Excellent'| Good Fair Failure 
jabor| Pa \Ph/M| Pa iPh/M| Pa \Ph/M| Pa \Ph/M 
! 70 | 
1 30 | 
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Fig. 5.—Appraisal of the course of delivery in multiparas with and without psychopro- 
ag ge preparation (PPP): 36 cases with and 39 without PPP. Same representation as 
in Fig. 3. 
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The incidence of obstetrical operations has not been influenced in our 
department by the introduction of psychoprophylactic preparation (Table X). 
The higher percentage of cesarean sections in the nonprepared group is easily 
explained: Pregnant women for whom a prophylactic operation has been 
planned beforehand did of course not undergo a psychoprophylactic training ; 
neither did expectant mothers with complications of late pregnancy like pla- 
centa previa or toxemia, which later on became the cause of the abdominal 
delivery. The incidence of forceps extractions was low in both groups and 
the slight decrease in the series of conditioned parturients may not be sig- 
nificant, since our material is still small. We were rather liberal with episi- 
otomies, notwithstanding the psychoprophylactic preparation. In our opinion 
this procedure is advantageous for future perineal support, even in patients 
with perfectly relaxed perineal muscles. The higher figure for episiotomies 
in the group of conditioned women is probably due to the higher percentage 
of primiparas among them. In several of our conditioned patients we were 
obliged to induce labor, but this procedure did not interfere with the success 
of the psychoprophylactic method. 


TABLE X. INCIDENCE OF OBSTETRICAL OPERATIONS IN PREPARED AND NONPREPARED 
PARTURIENTS 
(Jan. 1, 1955, to June 30, 1956) 


NONPREPARED 

OPERATION (%) (%) 

Cesarean section 2.8 4.4 

Forceps midpelvis 1.9 2.6 

Forceps outlet 0.9 1.4 
Medication or operation for 

cervical dystocia 1.2 0.5 

Episiotomy 53.0 34.0 

Breech, classical 0.3 0.4 

Extraction by Bracht maneuver 2.6 3.7 


*PPP = psychoprophylactic preparation. 


The introduction of the psychoprophylactic preparation has modified the 
use of other procedures for obstetrical analgesia in our department. The 
number of patients who had no medical analgesia whatsoever increased from 
2.5 per cent in 1954 to 35.5 per cent in the first semester of 1956. The incidence 
of analgesia with Trilene or nitrous oxide has sharply decreased and the use 
of chloroform during the delivery of the head has almost been abandoned 
(Fig. 6). 

Injections of Demerol have been given much less frequently during the 
last eighteen months. Only a little more than one fourth of all our parturi- 
ents have undergone a psychoprophylactic training. The decrease in the use 
of other analgesic procedures is so important that it can be explained only 
by a higher incidence of deliveries without analgesia also in the group of 
unprepared women. Since the day when we introduced the psychoprophy- 
lactic method in our Department, the atmosphere in the delivery room has in 
general become more calm. Oxygen is almost systematically administered to 
conditioned and unconditioned parturients, both are taught to breathe cor- 
rectly, and receive adequate advice and encouragement. We believe that all 
these changes have made possible the spectacular diminution of medical ob- 
stetrical analgesia. The incidence of lumbar peridural analgesia, however, 
has not changed. This procedure several years ago replaced saddle block 
which was frequently followed by bad and prolonged headaches and in our 
experience continuous peridural analgesia is easier to administer than con- 
tinuous caudal analgesia. Peridural anesthesia has rarely been used for mere 
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analgesia, but has in general been administered with the purpose of releasing 
a cervical spasm and the contraction of lumbar and pelvic muscles. We con- 
sider it, furthermore, as a very suitable anesthesia for most cesarean sections. 

Mothers who had been delivered of their first child under medical anal- 
gesia of any type and later on had psychoprophylactic preparation for their 
second childbirth almost invariably preferred this latter method, which gave 
them a feeling of a personal achievement and of deep satisfaction. 

About 50 per cent of all patients who had undergone psychoprophylactic 
preparation declared spontaneously immediately after the delivery that they 
would be ready to use the same method for another childbirth. 


100 
| 80% 
80 
with chloroform 
S 6 "A la reine" 
bo |e... with Demerol 35,5 % 
ithouf any analgesia 
195% 1956 
Tofal Number 
of Deliveries 1534 922 


Fig. 6.—Incidence of obstetrical analgesia with chloroform and Demerol before and after the 
introduction of psychoprophylactic preparation. 


As already mentioned 25 per cent of our conditioned parturients com- 
plained of pains and accepted some medical analgesia in spite of the psycho- 
prophylactic training. There is no reason why we should refuse these pa- 
tients medical alleviation of their pains. In most of these cases, however, the 
psychoprophylactic preparation has not been completely useless as it post- 
poned the moment when medication became indicated and reduced the neces- 
Sary amount of analgesics. 

The failures we observed had various reasons; incorrect application of the 
method may have been responsible for many of them, especially in the first 
months after its introduction. Among the numerous mistakes which may oc- 
cur we may mention incomplete or inadequate teaching, bad timing of the 
lectures, unsuitable delivery rooms, insufficient or not specially trained per- 
sonnel, interference of family members not acquainted with the method. In 
other patients the failures may be due to obstetrical causes as, for instance, 
an abrupt onset of violent and frequent contractions which leave no time for 
the patient to control herself. A prolonged labor, on the other hand, will ex- 
haust the patient’s energy and break down her nervous resistance so that she 
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can no longer set in motion the conditioned reflexes. In a third and im- 
portant group, the failure is due to the psychic condition of the parturient. 

In multiparas it is the memory of prior painful deliveries which often 
impairs the conditioning. Another cause is fear of an abnormal or stillborn 
baby, especially in sterility cases or in patients who had already had such an 
experience. Moral problems may interfere, the child may be consciously or 
subconsciously rejected by the expectant mother. On the other hand there 
are women who regret the separation of the fetus whom they felt moving in 
their body and they are afraid of the childbirth which appears to them like 
the painful loss of a limb. A prerequisite for the success of psychoprophy- 
lactie preparation is a sufficient degree of intellectual development. 

Highly intelligent but hypersensitive patients, on the contrary, frequently 
had excellent deliveries, but complained bitterly afterward of the pains pro- 
voked by subcutaneous injections or stitches for perineal repair for which 
they had not been conditioned. At present my colleague Roux is performing 
different psychotechnical tests on the expectant mothers who follow the pre- 
paratory course in order to study which are the most favorable psychological 
types and in which eases the method is likely to fail. 

It has been said that women who failed to have an easy childbirth after 
psychoprophylactiec preparation may feel frustrated and may develop an in- 
feriority complex. This is easy to avoid by explaining to the patient that she 
is not responsible for the failure and that analgesics have been required by 
a particular obstetrical condition. It would certainly be a pitfall of the 
method if one should forget other obstetrical analgesics which still remain 
valuable in certain situations. Another shortcoming would be an excessive 
endeavor to maintain ‘‘natural’’ childbirth at any price. This attitude may 
lead to the infraction of classical laws in obstetrical practice, such as omission 
of periodical examinations of the expectant mother and delay in the perform- 
ance of obstetrical interventions. 


Conclusions 


We should not consider psychoprophylactic preparation, natural child- 
birth, or whatever we may call it as a revolutionary method which is contrary 
to the classical practice of obstetrics, but we should use it as a valuable addi- 
tion to our basic therapeutic means. Without having a direct influence on the 
pathology of childbirth this psychological preparation will render the delivery 
easier in normal cases and will make the patient more cooperative when a 
special difficulty arises and sedation, medication, or operation becomes neces- 
sary. Considering to what a great extent tension may be relieved and pain 
diminished by simple physical exercises associated with adequate psycho- 
logical preparation, one wonders if these principles should not be applied 
much more generally to the practice of medicine. Our first task is, of course, 
to fight with all weapons the disease itself. On the other hand, we should 
never forget that we are not merely dealing with a medical problem, but also 
with a suffering human being, whose reaction to the disease should not be 
neglected. If a patient is given a simple explanation of the nature of his 
ailment and the rationale of the applied therapeutic procedure, he may accept 
more easily his situation, he may feel less pain and may cooperate more ac- 
tively with the physician. It may be that a patient’s good psychological ad- 
justment facilitates and accelerates his cure, but there is no doubt that this 
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adjustment will ease his moral and physical suffering. This leads me to point 
out again that the physician should not become exclusively a biological scien- 
tist, but should take care not only of the physical state but also of the moral 
condition of his patient. 
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With regard to the psychoprophylactie preparation for easing childbirth, 


I ean only say that its practice has been a gratifying experience to me by 
which I learned again how great a power the spirit can exert over the body. 
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STUDIES ON LACTIC ACID METABOLISM IN PREGNANCY 
AND LABOR*+ 


CHARLES H. HENprRicks, M.D., CLEVELAND, OHIO 


(From the Department of Obstetrics and Gynecology, Western Reserve University School of 
Medicine) 


HE formation of excessive lactic acid in response to acute metabolic de- 
mands in the face of (presumably) temporarily inadequate tissue oxygen 
is a commonly recognized phenomenon. For example, in any form of vigorous 
exercise, the muscular demands for oxygen cannot long be met on a pay-as-you- 
go basis, but must be supplemented by the function of anaerobic metabolism, 
wherein energy stored in glycogen is liberated with the ultimate formation of 
lactic acid. Such a source of energy is particularly inefficient in terms of 
calories produced, since ‘‘for each gram mol. of lactic acid produced the free 
energy amounts to about 29,000 calories, whereas some 325,000 calories are 
liberated by the oxidation of a corresponding amount of lactic acid to carbon 
dioxide and water.’’! On the other hand, when considered as a ‘‘time utility,”’ 
even this inefficient form of energy release is of tremendous value, since by this 
means the organism is enabled to function without harm for brief periods in 
the absence of oxygen. 

Some knowledge of anaerobic metabolic processes as they apply to obstetrics 
should be of consuming interest, since we are dealing with an area where the 
fetus appears to be deprived physiologically of his normally minimal oxygen 
supply at frequent intervals during labor; and where a multitude of pathologic 
processes lie in wait to throw further burdens upon the fetal anaerobic potenti- 
alities. 

The ability to produce lactate begins very early in fetal life. Villee? found 
evidence of lactate production in fetal tissues of 7 weeks’ gestation, and noted no 
change in its production by most tissues from any subsequent stage of gestation. 

This ability to break down glycogen to the lactic acid stage in the absence 
of oxygen appears to represent at least one protective device which enables the 
immature fetus to withstand oxygen lack. Himwich and his co-workers,** for 
example, demonstrated that the unexpectedly prolonged survival of newborn 
rats which were placed in nitrogen was accompanied by a tremendous increase 
in blood lactate. When the animals were injected with enzyme inhibitors 
(sodium iodoacetate or sodium fluoride), the survival time was shortened to that 
which would be expected if an adult animal of the same species were deprived 
of oxygen, and the lactate level was only about one third as high as that of the 


*This investigation was supported in part by a research grant (H-1914) from the 
National Heart Institute of the National Institutes of Health, Public Health Service. 

{The Foundation Prize Thesis, presented at the Sixty-seventh Annual Meeting of the 
American Association of Obstetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 
1956. 
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uninjected animals. In addition, hypoglycemia brought about by the injection 
of insulin hastened the death of the anoxic newborn rat, while the intraperito- 
neal injection of glucose prolonged the life of the anoxic 8-day-old rat. 

There is evidence that the Himwich observations in newborn rats hold true 
in some degree for human newborn infants. Réaiha’ described an excessive ex- 
eretion of pyruvic and lactic acids in the human newborn. Wilson and associ- 
ates® believed that the ‘‘periodic respiration’’ of premature newborn infants is 
an expression of the persistence of anaerobic metabolic habits of the infants, and 
these workers point out that anaerobic utilization of glucose may have a bear- 
ing on the food requirements of such infants. 

In adult life, too, a chronic partial deprivation of oxygen by cardiopul- 
monary disease may throw the mature individual to an increased extent back 
upon anaerobic metabolic resources. Huckabee,® in studying cardiac patients, 
found that they ‘‘relied on chemically anaerobic mechanisms to meet cellular 
energy requirements much more than normal subjects,’’ and that ‘‘patients 
with diseased hearts increased cardiac output by only 30 to 60 per cent as much 
as called for by metabolic needs, and only 50 to 80 per cent of oxygen required by 
the tissues was delivered, despite increased blood oxygen extraction; the re- 
mainder of total energy expenditure was supplied by peripheral tissue anaerobic 
mechanisms (61 to 185 mg. O? equivalents per minute).’’ Wright?® has found 
that lactic acid levels in patients with cardiopulmonary disease tend to be dis- 
proportionately elevated by physical activity, and to return to normal levels 
very slowly: in severe cardiac failure, the lactic acid level remains perma- 
nently elevated. Kleeberg and Gitelson'! found high pyruvie acid values in 
patients with congestive heart failure, the elevations being somewhat in propor- 
tion to the severity of the disease. 

Several observers have reported on fetal-maternal relationships of lactic 
acid. Their divergent findings have given rise to some confusion. In 1928, 
Blair Bell’? found umbilical cord blood lactic acid to be about twice that of 
maternal venous blood. He also found that the umbilical arterial blood level 
exceeded that of the umbilical venous level, and concluded that the fetus at 
term must produce significant amounts of lactic acid. Eastman and McLane*™® 
in 1931 reported normal blood lactic acid levels in the fetus, but elevated 
figures at birth. They believed that in normal infants the increased blood 
lactic acid content at birth was due to simple diffusion from the mother, rather 
than the result of endogenous fetal production. They found, however, an 
endogenous rise in fetal blood lactic acid in eases of fetal asphyxia. In the fol- 
lowing year Loeser,’* in a more extended study involving both human and animal 
work, made the following observations. In humans, he found that the maternal 
blood lactic acid levels were consistently elevated, averaging 30.5 mg. per cent. 
During labor, he found that umbilical vein blood levels exceeded maternal arm 
vein levels and also umbilical arterial levels; this he interpreted as an indication 
that the placenta rather than the fetus produced the excessive amount of lactic 
acid. Working with animals, he found, in the limited number of experiments 
he was able to complete, that in pregnant rabbits the concentration of lactic acid 
in the uterine vein exceeds that in the uterine artery. In cat fetuses, he also 
noted that vena caval levels were lower than were those of the uterine vein. 
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The present report concerns studies carried out with the hope of clarifying 
some of the observations made by previous workers, extending the study of 
lactic acid metabolism in the human to a larger series of infants and mothers, 
and, if possible, of bringing the conclusions into the sphere of clinical useful- 
ness. 

Material and Methods 


Blood lactic acid determinations were carried out on various groups of 
subjects, including pregnant patients, patients in labor and in the puerperium, 
and nonpregnant controls. In addition, fetal and placental blood and amniotic 
fluid determinations were run. The adult subjects had been resting at least 30 
minutes, and the majority were fasting; the remainder had had a light break- 
fast at least 2 hours previously. All specimens were secured without use of a 
tourniquet, collected in bottles containing sodium fluoride to act both as an anti- 
coagulant ‘and also as a deterrent to glycolysis, and immediately refrigerated. 
Determinations (method of Barker and Summerson: J. Biol. Chem. 138: 
535, 1941) were begun within 4 hours in every instance. 


ae 


non-pregnont © 12 16 20 24 28 32 36 40 46 
WEEKS GESTATION 


Fig. 1.—The mean resting blood lactic acid level rises from 7.69 mg. per cent in the 
nonpregnant subject to 12.84 mg. per cent in the patient in the 41 to 43 weeks’ pregnancy 
range. 


Results 


A. Alterations in Blood Lactic Acid During Pregnancy.— 


Blood lactic acid determinations were carried out on 188 patients, of whom 
19 were nonpregnant controls, 140 were pregnant but not in labor, and 32 were 
from 1% hour to 3 days post partum. A total of 205 determinations were done on 
this group, 19 of the patients having two or more tests. The results, shown in 
Table I and Fig. 1, are arranged according to menstrual weeks of pregnancy. 
There is noted a fairly consistent climb in the mean values, starting from a level 
of 7.69 mg. per cent in the nonpregnant subjects, and rising to 12.4 mg. per cent 
in the patients who were from 41 to 43 weeks pregnant. Beyond 40 weeks’ gesta- 
tion, the maternal lactic acid blood level averaged approximately 66 per cent 
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above that of the controls. The range of individual values was a wide one, vary- 
ing from 4.0 to 25.3 mg. per cent in the pregnant patients. All values above 
13.2 mg. per cent in our laboratory were found in patients who were at least 22 
weeks pregnant. 


TABLE I. Lactic AcID VALUES IN NORMAL PREGNANCY 


MEAN LACTIC 
WEEKS OF | NO. IN | | ACID VALUES MEDIAN 
GESTATION GROUP RANGE (MG. %) (MG. %) (MG. %) 
Nonpregnant a -12.2 7.69 
9-12 weeks 11 8.27 
13-16 weeks 13 8.56 
17-20 weeks 18 9.45 
21-24 weeks 13 10.56 
25-28 weeks 20 TEA 
29-32 weeks 19 10.81 
33-36 weeks 25 11.18 
37-40 weeks 25 12.07 
41-43 weeks 12.84 


D> 
rome | 
o& 


Post partum: 

¥%-1 hour 9.4 -23. 14.24 
12-48 hours sap 9.69 
49-72 hours .95-16. 9.11 


Total 


Regardless of the immediate significance of the elevated lactic acid, it might 
be assumed that the mechanism involved in producing the elevation would in- 
clude one or more of the following: 


1. Inereased maternal formation. 


2. Increased formation of lactic acid by the uterus and/or its contents. If 
this should be the case, the absolute maternal blood acid values in late pregnancy 
would be even higher than indicated above, due to the increased blood volume. 


3. Delay of reconversion of lactic acid back into glycogen by the maternal 
structures. Loeser’* found that in the pregnant rabbit about twice as much 
time was required for blood lactate levels to return to normal following the 
injection of lactate as compared to the time required by the nonpregnant control. 


That the source of at least part of such lactic acid elevation is the uterine 
contents is indicated by the indirect experiment described below. 


B. Lactic Acid ‘‘Uterine Flush-out’’ Studies.— 


There is good evidence that during uterine contractions a large component 
of the uterine venous blood is squeezed back rapidly into the central venous 
reservoir, and thence distributed to the maternal systemic circulation until the 
uterus relaxes, when uterine filling can again take place. If any given 
metabolite appears within the uterine circulation in amounts greater than the 
amount present in the general circulation, it should be possible to demonstrate 
this fact by indirect study. For example, Palmer and Walker’® showed that 
during a uterine contraction the arteriovenous oxygen difference in the blood 
presented to the heart was significantly higher than during uterine relaxation, 
indicating that the oxygen extraction ratio was higher in the uterine than in the 
systemic circulation. The present study was carried out as follows. With the 
subject in labor, an externally recording tokodynamometer* was attached to the 
anterior abdominal wall for timing of uterine contractions. An Cournand-type 


*Manufactured by Statham Laboratories, Inc., and generously donated by Wyeth 
Laboratories, Inc., Philadelphia, Pa. 
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needle inserted into the maternal brachial artery was connected by an at- 
tached tube to a Rothe sample collector,!’ which allows precision in timing 
during the sampling. Arterial specimens were taken continuously, each tube 
representing a 2 second flow. Analysis for lactic acid was done in most in- 
stances on the pooled specimen from a 4 second flow, and in the remainder on 
the blood from a 6 second flow. 

Fig. 2 shows a typical result. In this study, carried out for 3 minutes, the 
curve of arterial lactic acid values mirrored alterations in uterine tone quite 
faithfully. With each increase in uterine tone, there was seen a consistent sub- 
sequent rise in maternal arterial lactic acid. The maternal blood level approx- 
imated 13 mg. per cent during the uterine resting phase, and 15 mg. per cent 
during the active phase of the contraction cycle, thus exhibiting about a 15 per 
cent higher systemic level following the onset of a uterine contraction. Com- 
parable alterations in maternal arterial lactic acid levels were found in each of 
the seven ‘‘flush-out’’ experiments run. The consistent lag in timing between 
the peak of uterine contraction vs. the peak level of arterial lactic acid is be- 
lieved to represent the time required for the lactic-acid-contaminated uterine 
blood to traverse the augmented central venous pool and thenee to appear in 
the arterial circulation. 


UTERINE CONTRACTS: 
O——OARTERIAL LACTIC ACID 


° 


(M6. %) 


2 
< 
— 14 
< 
od 


90 180 180 
SECONDS 


Fig. 2.—Lactic acid “uterine flush-out” study. Uterine contractions were associated with 
the subsequent appearance of increased lactic acid levels in the brachial artery. 


This experiment indicates that, at least in conditions of active labor, sub- 
stantial amounts of lactic acid appear in the uterine circulation, and that the 
excess uterine lactic acid is uventually distributed to the systemic circulation. 

There is no way of interpreting from this experiment, however, the relative 
amounts of this excess lactic acid contributed by any of the primary metabolic 
units concerned, i.e., the fetus, the placenta, and the uterus itself. 

In the following experiments, an attempt was made to define the role of the 
fetus in the production of lactic acid under normal intrauterine conditions. 

C. Simultaneous Fetal-Maternal Studies.— 


1. At cesarean section, 14 patients were studied. In the majority of cases, 
the indication for section was previous section. Only one of the subjects was 
definitely in labor. The gestations ranged from 38 to 43 weeks. All patients 
appeared relaxed, were not making voluntary physical effort, and had been fast- 
ing at least six hours. All but one subject received spinal anesthesia: the re- 
maining patient was given cyclopropane. Specimens were secured from the 
following sources and in this approximate sequence: (a) maternal arm vein, at 
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4 minutes before delivery. 
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the time the abdominal incision was made, (b) amniotic fluid, either directly 
through the uterine wall, or through the uterine incision, (c) simultaneously, 
if possible, uterine vein and maternal arm vein, (d) umbilical artery and vein 
immediately upon delivery of the infant, (e) a postdelivery specimen from 
uterine vein and maternal arm vein. 

The results are indicated in Table II. There may be seen a very definite 
gradient, descending progressively from amniotic fluid, through umbilical ar- 
tery, umbilical vein, uterine vein, and maternal antecubital vein. The fact that 
the blood coming from the fetus held the highest level of lactic acid indicates 
that at least some (and probably most) of the excess of this metabolite is being 
produced in the fetus, and then finds its way back across the placenta to the 
maternal circulation. This relationship is graphed in the results obtained from 
a single subject (Fig. 3). 
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Fig. 3.—Showing the maternal-fetal lactic acid relationships in a representative case. 
The descending gradient of values through umbilical artery, umbilical vein, uterine vein, 
and maternal arm vein is an almost constant finding, and appears to indicate production of 
lactate by the fetus, extraction by the placenta, and subsequent passage of at least a part 
of the lactate to the maternal circulation. 


Perhaps the most significant finding is that in the 11 subjects in whom both 
umbilical artery and umbilical vein specimens were secured, the average arterial 
lactic acid level was 23.12 mg. per cent, while the average level in the blood being 
returned from the placenta to the fetus was 16.27 mg. per cent, a difference of 
6.85 mg. per cent. In other words, on the average, 29.63 per cent of the fetal 
arterial lactic acid is removed in a single circuit through the placenta. It is ap- 
parent, then, that a significant amount of lactic acid is being continuously pro- 
duced by the fetus in late gestation, and continuously removed. While it is im- 
possible to state categorically that: this condition indicates response to a chronic 
oxygen deficiency, such an explanation appears quite logical. As a matter of 
fact, such a situation in utero would seem somewhat analogous to that of Hucka- 
bee’s patients with congestive heart failure, who also had a chronically elevated 
blood lactic acid level. 


2. A further 24 patients were studied during vaginal delivery (Table 
III). The gradient here moves in the same direction as was seen in the cesarean 
section patients, but there were quantitative differences, probably associated 
with the fact that these patients had experienced labor. In the 19 of these cases 
in which both umbilical arterial and umbilical vein values were obtained, the 
average arterial level was 34.07 mg. per cent, while the average vein level was 
24.78 mg. per cent, the mean values in each ease being much larger than those 
obtained in the infants whose mothers had not experienced labor. The average 
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elimination of lactic acid by a single passage through the placenta was 9.29 mg. 
per cent. While this is over one third greater than the amount cleared when 
compared to that of infants not subjected to labor, the percentage clearance by a 
single passage varied but slightly, being 27.27 per cent. 

It is possible to express the degree of removal of lactic acid from the fetal 
organism in terms of that fraction of extraction completed i in a single circulation 
through the placenta, thus: 


COEFFICIENT OF PLACE NTAL Lactic acid umbilical artery 


EXTRACTION — umbilical vein 
Lactic acid umbilical artery 


Tables IV and V indicate the placental extraction ratios for the cesarean sec- 
tion group and for the vaginal delivery group, respectively. The rather wide 
range of values in both groups is quite apparent, but the spread is no greater 
than that obtained by others in working on related fetal-placental problems— 
for example, the fetal ‘‘coefficient of oxygen utilization’’ derived through the 
same sort of calculations by Romney and co-workers.'® If the averages of the 
two groups are considered, the coefficient of lactic acid extraction changes rela- 
tively little as a result of labor. Considered quantitatively, however, it is in- 
teresting to note how much additional lactic acid can be eliminated from the 
fetal organism during labor in the face of a relatively constant extraction co- 
efficient. It appears that any need for increased elimination of this metabolite 
ean be easily accomplished simply by the accumulation of a sufficient concentra- 
tion of lactic acid on the fetal side of the placenta. The coefficient of extrac- 
tion, it may be pointed out, assumes a relatively constant rate of flow of fetal 
blood through the placenta. 


TABLE IV. COEFFICIENT OF Lactic ACID EXTRACTION 
TERM PREGNANCY: No LABOR 


LACTIC ACID DIFFERENCE 
UMBILICAL | UMBILICAL | ARTERIOVENOUS UMB. ART. — UMB. VEIN 
ARTERY VEIN DIFFERENCE LACTIC ACID CONTENT 
(MG. %) (MG. %) (MG. %) UMBIL. ARTERY 
22.1 0.1606 
31.2 7.85 0.4279 
16.85 16. 65 0.0386 
15.4 17. —0.1039 
20.1 0.3831 
22.1 3.8% 0.3733 
16.1 0.1161 
17.6 0.0682 
35.4 0.3474 
38.6 0.7124 
18.9 0.0318 


Average for 11 infants 23.12 Coefficient 0.2963 
not subjected to labor of means 


n 
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The quantitative rise in lactic acid excretion by the fetus during labor re- 
mains to be explained. Two physical factors present themselves as possibilities: 


1. With the rise in maternal blood lactic acid levels during the course of 
labor, it may be necessary to raise the lactic acid level in the placenta to main- 
tain an effective gradient between the placenta and the maternal circulation. 
But an examination of Table III shows that the average rise in maternal systemic 
lactic acid levels is not large, in a numerical sense, and thus not likely to be 
responsible for the much larger relative increase in fetal lactic acid concentra- 
tion, 
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2. The second factor offers a more likely explanation for the increased 
fetal excretion during labor. This is the fact that with a vigorous uterine con- 
traction, the arterial supply to the uterus may be temporarily shut off,’® and 
thus the fetus may in effect have to depend upon its anaerobic resources during 
a portion of each uterine contraction cycle. If the amount of blood actually 
delivered to the fetus with the uterus at rest is no more than minimumly ade- 
quate, one might anticipate a progressive rise in fetal lactic acid production as 
one effective contraction followed another in late labor. It is even possible that 
some fetuses live in such precarious oxygen balance that they could not survive 
the process of labor if they were unable to mobilize additional energy from 
anaerobic sources. 


TABLE V. COEFFICIENT OF LACTIC AcID EXTRACTION AFTER VAGINAL DELIVERY 


LACTIC ACID DIFFERENCE 
UMBILICAL | UMBILICAL | ARTERIOVENOUS | UMB. ART. — UMB, VEIN 
ARTERY VEIN DIFFERENCE LACTIC ACID CONTENT 

(MG. %) (MG. %) (MG. %) UMBIL. ARTERY 
60.80 51.70 \ 0.1497 
35.0 23.0 : 0.3429 
38.5 21.7 : 0.4364 
22.3 17.3 0.2242 
25.6 16.7 0.3477 
14.5 12.05 0.1690 
28.9 26.05 0.0986 
16.6 14.05 0.1536 
52.3 40.5 0.2256 
28.2 17.4 0.3830 
30.2 24.1 0.2020 

100.3 81.3 0.1894 
40.3 12.25 0.6960 
38.95 23.90 0.3864 
17.6 13.9 0.2103 
22.2 21.3 0.0405 
18.0 17.3 0.0389 
24.9 14.8 0.4056 
32.2 21.6 0.3292 

Average for 19 infants 34.07 24.78 Cofficient 0.2727 
delivered vaginally of means 
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D. Changes in Maternal Lactic Acid During Labor and Post Partum.— 


During the course of labor, the maternal blood lactic acid level rises. Fig. 
4 indicates graphically the changes observed in a single labor. This case was 
of particular interest because the patient remained calm and physically quies- 
cent throughout the entire first stage of labor; thus it may be assumed that at 
least a major portion of the progressive rise in lactic acid concentration is on 
the basis of activity of the uterus and/or its contents. At rest, before the 
onset of active labor, this patient’s level was 8.0 mg. per cent; then, rising 
steadily throughout the course of active labor, it reached 13.8 mg. per cent 
when complete dilatation had occurred. Interestingly enough, the level was 
essentially unchanged 1% hour later, after the patient had been bearing down 
with contractions for a short time. The peak level, 19.0 mg. per cent, was at- 
tained at the time of delivery, after which it dropped to 12.8 mg. per cent 
during the ensuing hour. 


This pattern is fairly typical of most of the 7 patients who had sequential 
lactic acid determinations performed throughout at least part of the course 
of labor. The maternal blood levels reach their maximum at the time of de- 
livery. In a series of 19 patients, delivered vaginally, whose blood lactic acid 
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was determined within +4 minutes of the moment of delivery, the average con- 
centration of lactic acid was 19.0 mg. per cent (range 10.2-33.9). On the other 
hand, in a series of 12 patients who were having cesarean section delivery with- 
out prior labor, the mean lactic acid concentration was only 11.6 mg. per cent 
(range 5.5-15.5) : this level is compatible with the levels found in resting out- 
patient subjects at comparable stages of gestation. It is evident, then, that 
the process of labor definitely increases the maternal lactic acid concentration, 
the average rise being in the neighborhood of 64 per cent. Such an increase in 
maternal concentration of lactic acid relates well to observed fetal changes 
because, while the maternal rise of 64 per cent is taking place, the average 
fetal lactic acid (as measured in the umbilical artery, Tables II and IIT) rises 
from 23.12 to 34.07 mg. per cent, an increase of about 47 per cent over the 
levels of infants who have not been subjected to labor and vaginal delivery 
(Fig. 5). 
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Fig. 4.—The effect of labor upon maternal lactic acid levels. In this patient there 
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The removal of the fetus, however, does not imply an immediate return 
of the maternal lactic acid level to nonpregnancy levels. There is always a 
large drop in maternal levels during the first hour post partum, but the exact 
amount of the decrease is quite variable. In a series of 14 patients who were 
14 to 1 hour post partum, the maternal lactic acid level had dropped to 14.24 
mg. per cent, while in 9 patients who were 12 to 48 hours post partum, the 
average level was 9.69 mg. per cent. By the third day, the level was 9.11 mg. 
per cent. Thus the maternal level appears to drop within the first hour to near 
the range of the patient who is pregnant at term but not in labor, and then to 
drop more slowly toward the nonpregnancy level. 

It seems reasonable to believe that one factor contributing to the sustained 
but small postpartum elevation of lactic acid above the nonpregnancy level 
may be some combination of circulatory impairment and involutionary proc- 
esses going on within the uterus itself. Determinations done on a patient at 
laparotomy 48 hours post partum illustrate this point: 


UTERINE VEIN LACTIC ACID BRACHIAL VEIN LACTIC ACID 


Before oxytocic 15.0 mg. % 14.0 mg. % 
4 minutes after administration of 
Ergotrate, 0.32 mg. intravenously 17.9 mg. % 15.3 mg. % 


Similar results were found in a second ease. Although the numerical dif- 
ferences here are small, they are consistent, and may indicate a uterine role 
in sustaining postpartum lactic acid levels. 


|. 


Volume 2 LACTIC ACID METABOLISM IN PREGNANCY AND LABOR 


Number 


E. Amniotic Fluid Levels.— 


Determination of lactic acid in amniotic fluid was carried out in 52 in- 
stances. This included 1 set of twins. One specimen was obtained from the 
extruded amniotic sac of an 11 weeks’ spontaneous abortion and one from 
hysterotomy at 10 weeks. The remaining specimens were obtained at am- 
niotomy (either at cesarean section or vaginally) in patients ranging from 32 
to 43 weeks’ gestation. The range was wide: 52.4 to 160.0 mg. per cent (Table 
VI). The values, however, were consistently high. No constant relationship 
could be found between amniotic fluid and umbilical arterial values. No sig- 
nificant change was observed relative to different weeks of gestation: in the 
9 specimens obtained from patients in the 32 to 38 weeks’ gestation group, the 
average was 76.5 mg. per cent; in 13 specimens at 39 weeks, the average was 
79.2 mg. per cent; in 15 specimens at 40 weeks’ gestation, the average was 76.2 
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Fig. 5.—Both maternal and fetal lactic acid values rise significantly during labor. 


mg. per cent; while in the 13 specimens from the 41 to 43 weeks’ group, the 
average was 78.4 mg. per cent (Fig. 6). There was noted some tendency to a 
higher amniotic fluid value in patients who had experienced labor before the 
specimen was taken: in 25 specimens secured from patients who had been in 
labor, the mean lactic acid value in the amniotic fluid was 82.8 mg. per cent, 
while in 25 subjects not in labor when the specimen was taken, the lactic acid 
value was 73.0 mg. per cent. This difference of 13 per cent is probably not of 
any great significance in view of the rather wide range of concentrations found 
in both groups. 

Several factors may contribute to the maintenance of the high lactic acid 
levels in amniotic fluid. Since it is known that the human newborn excretes 
large amounts of organic acids for some time after birth, it is likely that the 
fetal kidney contributes actively to the high amniotic fluid levels observed in 
this study. Whether or not glycolysis proceeds within the amniotic cavity has 
not been documented. And the increasing recognition of the amniotic pool as 
a very active exchange compartment makes this a worth-while field for fur- 
ther investigation. 


F. Clinical Correlations. — 


It had been hoped that it might be possible to obtain data which would 
show in some degree chemically the presence of intrauterine factors denoting 
potential ‘‘ placental insufficiency,’’ ‘‘fetal embarrassment’’ in labor, ete. The 
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value of such a measuring device would be very great, since it might help to 
indicate certain gestations wherein the fetus would be poorly equipped to with- 
stand labor. 


With this in mind, the delivery records of patients on whom blood lactic 
acid levels were determined have been reviewed. The factors which have been 
tabulated include such abnormalities as abortion, stillbirth, premature de- 
livery, evidence of fetal embarrassment during labor, unexplained delay in 
breathing time at birth, and staining of the amniotic fluid. To date, 65 cases 
have become available for study. Although no definitive conclusions can be 
drawn from such a small series, it has been interesting to note that the ma- 
ternal blood lactic acid levels in the majority of cases in which fetal difficulty 
was destined to occur were lower than the average of all the subjects whose 
specimens were drawn during a comparable antenatal month. Evaluation of 
the significance of this observation must await the accumulation of a larger 
series. 
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Fig. 6.—The mean amniotic fluid value of lactic acid remains relatively constant during the 
last trimester, but tends to rise during labor. 


Again, the amniotic fluid levels were reviewed in the hope of establishing 
some quantitative relationship to amniotic fluid staining or fetal distress. Of 
6 infants who exhibited amniotic fluid staining, fetal distress, or neonatal 
respiratory depression, either singly or in combination, the amniotic fluid 
levels of 4 were very close to the average values obtaining for the entire group 
of determinations, 77.9 mg. per cent. Two abnormalities were associated with 
elevated lactic acid levels. 


CASE 1.—A patient at 36 weeks’ gestation was delivered vaginally of a moderately 
asphyxiated infant under conduction analgesia. No cause could be ascertained for the 
respiratory difficulty. The amniotic fluid lactic acid level before the onset of labor was 
94.3 mg. per cent, as compared to the mean value of 73.0 mg. per cent in patients who 
were not in labor at the time the specimen was secured. On the other hand, it may be 
noted from Table VI that one of the other patients not in labor had an amniotic fluid 
level even higher, 105.4 mg. per cent, without evidence of fetal embarrassment. 


CasE 2.—This patient, in active labor, had yellowish-green amniotic fluid, a specimen 
of which was secured while she was in active labor. Although no anesthesia was used for 
delivery, the infant was severely asphyxiated. The amniotic fluid lactic acid level, 160.0 
mg. per cent, was the highest for the entire series, Again, though, it may be noted that 
two other specimens secured while the mothers were in labor were over 100 mg. per cent, 
but the infants showed no evidence of abnormality. 


N 

d 
90 Post- pi 
Labor fi 

ti 

70 No 

Labor 

60 
la 

f 
t 
ul 
la 

h 

b 

a 

i 

0 
a 

p 
m 

ta 
m 


Volume ; LACTIC ACID METABOLISM IN PREGNANCY AND LABOR 


Number 


TABLE VI. AMNIOTIC FLUID Lactic AcID VALUES 


LACTIC ACID IN MG. % 
GROUP NUMBER MEAN | MEDIAN | RANGE 


10 weeks’ gestation 1 (108.0) 
11 weeks’ gestation 1 (104.5) 


32-38 weeks’ gestation 76.5 
39 weeks’ gestation li 79.2 
40 weeks’ gestation 76.2 

41-43 weeks’ gestation : 78.4 


No labor prior to amniotomy 73.0 
Labor prior to amniotomy 82.8 


All groups above 77.9 52.4-160.0 
Except 10 and 11 weeks’ gestations) 


Comment 


From the evidence presented, it is believed that the fetus in utero pro- 
duces a large amount of lactate; and that this production may possibly reflect 
partially anaerobic metabolism brought about of necessity by a relative de- 
ficiency in the oxygen supply available to the fetal tissues. The process is 
accentuated in labor due to the intermittent diminution of the uterine cir- 
culation, the diminution resulting from increased intrauterine pressure at the 
time of uterine contractions. 

If it is true that the fetus must depend in part upon glycolysis for part 
of its oxidative energy, the presence of a continuous ‘‘oxygen debt’’ is the 
‘‘normal’’ state for intrauterine life. The fetus is unique, however, in that it 
does not ‘‘repay’’ its oxygen debt, but instead the waste product of glycolysis, 
lactic acid, in this instance, is passed across the placental barrier to the mother 
for ‘‘debt repayment,’’ i.e., reconversion back to glycogen. 

It should be pointed out that the measurement of lactic acid fails to tell 
the entire story of anaerobic metabolism taking place within the pregnant 
uterus. Pyruvate, for example, rather than being broken down entirely to 
lactate, appears to follow an independent metabolic pathway, according to the 
human tissue studies of Villee.2 However, Kimmelstiel and Villee”® gave ear- 
bon'*-labeled pyruvate intraperitoneally to newborn rats, and found that 
anaerobiosis resulted in a fivefold increase in lactic acid. Thus they felt that 
‘“‘the accelerated glycolysis that was observed is undoubtedly a major factor 
in survival, but the data do not exclude the possibility that other biochemical 
or physiological processes of the fetal organism contribute significantly to the 
ability to withstand oxygen deprivation.”’ 


Summary 


1. Maternal blood lactic acid levels rise quite steadily during the course of 
pregnancy, from a mean of 7.69 mg. per cent in the nonpregnant woman to a 
mean of 12.4 mg. per cent in the patient within the 41 to 43 weeks’ gestation 
range. 

2. Uterine contractions during labor cause a transient rise of approxi- 
mately 15 per cent in the maternal peripheral arterial lactic acid level. This 
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is interpreted as evidence for increased production of lactate within the uterus 
and/or its contents. 


3. A descending gradient of lactic acid is maintained in fetomaternal rela- 
tionships, the gradient descending progressively from the highest concentra- 
tion, found in amniotic fluid, down through umbilical artery, umbilical vein, 
uterine vein, and maternal arm vein. 


4. On the average, 29.63 per cent of fetal arterial lactic acid appears to be 
removed by a single passage through the placenta when the mother is not in 
labor. During labor, while the amount of lactic acid removed is much greater, 
the percentage of extraction remains relatively constant. 


5. The mean maternal blood lactic acid level rises by 64 per cent during 
the course of labor; while the mean fetal rise during labor is 47 per cent. 


6. Amniotic fluid levels of lactic acid are consistently high, averaging 77.9 
mg. per cent. The process of labor may cause a small additional rise in am- 
niotie fluid lactic acid levels. 


I would like to express my appreciation to Mrs. Milena Salehar for the technical help 
given me in the early part of this project, and to Morris Mandel for his technical aid 
during the major portion of the project. I would like particularly to express my deep and 
continuing gratitude to Dr. Allan C. Barnes, whose long-range encouragement and counsel 
have played such a large part in making this study possible. 
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PITOCIN—1955* 
L. M. HELLMAN, M.D., S. G. Kou, M.D., anp H. R. ScHECHTER, B.S., 
BROOKLYN, N. Y. 


(From The State University of New York, College of Medicine at New York City and The 
Kings County Hospital, Brooklyn) 


HERE has been a tremendous increase in the use of intravenous dilute 
Pitocin since 1949. This has been particularly marked in the past five 
years. The employment of infusions of this oxytocic for the induction and 
acceleration of labor and for the treatment of uterine dysfunction has been 
largely an American practice, attracting not too much following in Great 
Britain, on the Continent, or in the Far East. There is already an extensive 
literature on the subject. For the steps in its development the reader is re- 
ferred to the fine papers of Moore and D’Esopo and of Page. Publications 
from 1951 through 1955, which cover the period of this report, are given in 
the References. For the most part they are favorable to the method, giving 
high success rates, low infant loss, and few serious complications. It is prob- 
ably unfortunately true that not all the complications, particularly ruptures of 
the uterus, are reported. Nevertheless, the general impression is that in- 
fusions of dilute Pitocin constitute a safe and efficient practice for a variety 
of conditions affecting the onset and conduct of labor. 


This study attempts to define the magnitude of usage and the results as 
they affect mother and child in a sufficiently large and broad sample to give 
some reflection of current American practice. 


The reliability of data depends not only on its accuracy but also on the size 
and distribution of the sample. These data were taken from ‘‘The Obstetrical 
Statistical Cooperative,’’ a group of obstetrical services that, beginning in 
1951, agreed that it would be of mutual advantage to gather their statistics in 
a uniform manner and to pool them for publication of reports just such as this. 
All services concerned employed trained, paid personnel for collection and 
recording of their data. Definitions were fixed at the outset of the project and 
never thereafter changed without consent and agreement of all concerned. 
All data were recorded on punched cards with duplicates filed in a central 
area. These data now constitute a sufficiently large modern sample to pre- 
clude changing obstetrical techniques and customs. 


For the vast majority of cases in this study, 1 ml. of Pitocin (Parke Davis, 
10 I. U. per milliliter) was diluted in 1,000 to 1,500 ml. of 5 per cent dextrose 
in water and administered at a rate of 20 to 50 drops per minute. Contra- 
indications were those compatible with safe and conservative obstetrics. 


_*Presented_at the Sixty-seventh Annual Meeting of the American Association of Ob- 
stetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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Table I records the over-all frequency of the use of Pitocin in the cooperat- 
ing hospitals. The number of private patients for each service is also given 
for, as will be seen later, this factor exerts a profound influence on the rate of 
employment of oxytocin. The hospitals concerned are almost all university 
affiliated, many being medical school center hospitals. This fact alone fur- 
nishes a conservative bias to the study. The geographical distribution of the 
services is not particularly good, being confined largely to the east coast with 
an overly prominent New York influence. The size of the sample is adequate; 
63,276 deliveries in the five-year period from the ten hospitals with 5,656 in- 
stances of the administration of Pitocin. The variation in the number of de- 
liveries per service illustrated in Table I reflects not only a difference in size, 
but also the length of time a service has been a member of the cooperative. 
Some, such as Grace-New Haven, have but recently joined while others have 
resigned or been dropped. 


TABLE I. TOTAL USE OF PITOCIN IN 63,276 DELIVERIES BY HOSPITAL 


TOTAL DELIVERIES PITOCIN 
| PER CENT 

HOSPITAL NUMBER PRIVATE NUMBER PER CENT 
Beth El 3,411 88.7 949 27.8 
Johns Hopkins 2,696 25.4 55 2.0 
University, Baltimore 13,237 36.1 152 1.1 
Sinai, Baltimore 9,611 65.6 1,643 17.1 
Kings County 15,834 0.0 491 3.1 
Long Island College 6,739 64.4 1,523 22.6 
Grace-New Haven 1,053 68.8 75 7.1 
Cumberland 1,467 0.0 47 3.2 
Colorado General 2,430 3.3 37 1.5 
Sinai, N. Y. 6,798 68.7 684 10.1 
Total number 63,276 24,600 5,656 

Total per cent 38.9 9.0 


The considerable variation in the frequency of use of Pitocin from 1.1 to 
27.8 per cent is directly correlated with the percentage of private patients in 
the hospitals. It also, however, reflects such things as types and amount of 
analgesia and attitudes of individual obstetricians. 

The data are accurate with one limitation. The training program for all 
the technical personnel has but recently been brought to a desirably high level. 
There may therefore have been some underreporting of the frequency of use 
of Pitocin in the early years. In all other respects the data are thought to be 
accurate. 

The indications for administration of an oxytocie prenatally are several. 
It may be employed to induce labor, to accelerate labor, or to treat cases of 
uterine dysfunction. Furthermore, in the first two instances it may be em- 
ployed electively or its use may be indicated by a number of varied complica- 
tions. The distribution of the data by indication and social status is shown in 
Table II. Induction includes the use of Pitocin both with and without the rup- 
ture of membranes. Failed inductions are not recorded, the method of tabulat- 
ing the data precluding this information. If, in cases of induction, stimulation 
was carried on after the onset of labor they are still carried only under the 
induction heading. In other words, the three major indications listed in the 
table are mutually exclusive. Of the total of 1,123 inductions, only 153, or 13.6 
per cent, were indicated. These were largely on the basis of toxemia, and 
antepartum hemorrhage, and, in a few instances, diabetes. 

Instances of the use of Pitocin in labor other than in dysfunction are 
grouped under ‘‘acceleration.’’ In 3,508 such cases, acceleration was termed 
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elective, there being no definable dysfunction or other visible complication. 
The term elective may be a misnomer for it is quite probable that there was 
a short period of slowing or delay in the labor which, although not strictly 
definable as dysfunction, indicated the prescribed therapy. It seems highly 
improbable that this group of well-trained and seasoned obstetricians would 
use a potentially dangerous drug to satisfy personal convenience. Accelera- 
tion is recorded as indicated only 136 times, or in 3.7 per cent of such eases. 
The indication was almost entirely abruptio placentae. 

Uterine dysfunction was treated with Pitocin in 1.4 per cent of the total 
deliveries, or 889 times. It is surprising that, although the original workers 
on dilute intravenous Pitocin considered this indication to be of prime im- 
portance, current practice has found others transcendent. In this series it 
comprises only 15.7 per cent of the total instances of use of Pitocin and ranks 
behind acceleration (64.5 per cent) and induction (19.6 per cent). 

Table II shows the striking difference between the private and ward 
services which was alluded to above. This difference does not appear where 
there is a definite indication, be it under the heading of induction or accelera- 
tion or dysfunction. But where the drug is employed electively, the social 
difference in these two combined is almost fivefold. 


TABLE II. ToTat USE OF PITOCIN IN 63,276 DELIVERIES BY SERVICE STATUS 


| PRIVATE | WARD | TOTAL 

Induction, elective 845 3.4 125 0.3 970 1.5 
Induction, indicated 92 0.4 61 0.2 153 0.3 
Acceleration, elective 3,000 12.2 508 1.3 3,508 5.6 
Acceleration, indicated 72 0.3 64 0.2 136 0.2 
Dysfunction 382 1.6 507 1.3 889 1.4 
Total 4,391 17.9 1,265 3.3 5,656 9.0 


This difference between private and ward practice in an elective proce- 
dure is most fortunate for the purpose of this study for it gives an opportunity 
to test the effect of uterine stimulation on infant mortality in nearly pure cul- 
ture. This will be discussed in detail in the tables to follow. 

Table III shows considerable variation in the use of Pitocin for induction 
between the various cooperating services. This clearly reflects a broad differ- 
ence in attitude regarding induction of labor as an elective procedure. In- 
duction was carried out in 11.6 per cent of patients in one hospital, while in 
another but 0.1 per cent were so treated. 


TABLE III. INDUCTION. DISTRIBUTION BY HOSPITAL AND SERVICE STATUS 


PER CENT LABOR INDUCED 


HOSPITAL PRIVATE | WARD TOTAL 
Beth El 12.7 3.4 11.6 
Johns Hopkins 0.1 0.1 0.1 
University, Baltimore 0.2 0.1 0.1 
Sinai, Baltimore 2.8 0.7 2.1 
Kings County 0.4 0.4 
Long Island College 8.2 3.1 6.4 
Grace-New Haven 3.7 1.8 3.1 
Cumberland 0.5 0.5 
Colorado General 1.3 0.2 0.2 
Sinai, N. Y. 0.2 0.2 0.2 
Total number 959 203 1,162 
Total per cent 3.9 0.5 1.8 
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The infant mortality in elective induction for infants alive at the onset 
of labor and weighing more than 1,000 grams is shown in Table IV. Although 
the loss rates for premature infants are naturally higher than for term, there 
were but 44 such infants with a loss of only 2. These might be considered 
errors in judgment, for one would not electively terminate a pregnancy prior 
to term. However, the infants were all in the heavier weight group as the low 
perinatal loss rate of 4.5 per cent attests. The 0.9 per cent rate for private 
patients is significantly lower than that of 3.8 for the ward. This social differ- 
ence in infant mortality is present in all the analyses to be presented with the 
single exception of indicated induction. The reason for this is by no means 
clear, but it is always apparent in other widely differing studies where social 
and economic states have been considered. The offspring of the presumably 
well fed are better protected during labor than those of their less fortunate 
sisters. As far as the non-whites are concerned, the converse is true once the 
infant is born alive. 


TABLE IV. ELEcTIVE INDUCTION 
Per Cent Incidence of Perinatal Loss by Service Status and Maturity*t 


PRIVATE WARD TOTAL 


Premature 3.0 8.3 4.5 
Mature 0.8 1.2 
Total 0.9 3.8 1.3 


*Infants over 1,000 grams; fetal heartbeat present at onset of labor. 
7Toxemia and hemorrhagic complications excluded. 


The perinatal mortality rates for patients with indicated inductions are 
seen in Table V. As would be expected, both the over-all loss rate and pre- 
mature rate are higher here than in the preceding group. The incidence of 
prematurity in indicated inductions is 23 per cent as against 4.5 in the former. 
This accounts for the high over-all rate, and is easily understandable on con- 
sideration of the indications for induction. 


TABLE V. INDICATED INDUCTION 
Per Cent Incidence of Perinatal Loss by Service Status and Maturity* 


PRIVATE WARD TOTAL 


Premature 16.7 14.3 15.6 
Mature 0.0 0.0 0.0 
Total 2 ef 3.4 3.2 


*Infants over 1,000 grams; fetal heartbeat present at onset of labor. 


TABLE VI. ELECTIVE ACCELERATION 
Per Cent Incidence of Perinatal Loss by Service Status and Maturity*t 


PRIVATE WARD TOTAL 
Premature 4.6 10.0 5.8 
Mature 0.5 2.2 0.7 
Total 0.6 2.9 1.0 


*Infants over 1,000 grams; fetal heartbeat present at onset of labor. 
tHemorrhagic complications excluded. 


The perinatal mortality in elective acceleration in 3,508 cases is shown in 
Table VI. There were 204 premature infants in this group with a loss rate of 
5.8 per cent. Obviously they were heavier premature infants; and because of 
this and their small number, the over-all rate is but little affected, This latter 
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figure of 1 per cent with the remarkably low figure of 0.6 per cent on the pri- 
vate services is well within the basic rate.* The ward rate is again higher 
although the number of such patients is but a small fraction of the total. It 
is unlikely that anyone will ever set up a control series by arbitrarily accelerat- 
ing labor in normal women. The low over-all loss rate in this group where no 
gross indication for acceleration appears seems to-answer, in a fairly satisfac- 
tory manner, the relationship of Pitocin stimulation to infant mortality. 

The perinatal loss rate in 136 indicated accelerations (Table VII) is ex- 
pectedly high (25 per cent), for this group is composed almost entirely of cases 
of abruptio placentae. There is here also a higher ward loss rate. 


TABLE VII. INDICATED ACCELERATION 
Per Cent Incidence of Perinatal Loss by Service Status and Maturity 


PRIVATE WARD TOTAL 
Premature 45.0 54.5 50.0 
Mature ea 6.4 19.4 115 
Total 17.9 34.0 25.0 


Uterine dysfunction includes the formerly termed entities of primary and 
secondary inertia. It is defined arbitrarily as a delay in the progress of labor 
of 2 hours or more. A certain amount of judgment is required in making this 
diagnosis early in labor. In these cases consultation was usually held with the 
physician in charge. 

The frequency of dysfunction for the various services listed according to 
social status is shown in Table VIII. Unlike the previously cited elective 
groups, there is little variation in frequency, here, either from institution to 
institution or between ward and private services. This lack of variation also 
speaks well for the uniformity of the diagnostic procedure. 


TABLE VIII. INCIDENCE OF UTERINE DYSFUNCTION. DISTRIBUTION BY HOSPITAL AND 
SERVICE STATUS 


TOTAL DELIVERIES PER CENT INCIDENCE 


PER CENT 

HOSPITAL NUMBER PRIVATE PRIVATE 
Beth El 3,411 4.2 
Johns Hopkins 2,696 
University, Baltimore 13,237 
Sinai, Baltimore 9,611 
Kings County 15,834 
Long Island College 6,739 
Grace-New Haven 1,053 
Cumberland 1,467 
Colorado General 2,430 
Sinai, N. Y. 6,798 
Total number 63,276 
Total per cent 
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There are four major techniques by which dysfunction can be treated as 
indicated by the headings in Table IX. These are (1) Pitocin, (2) Pitocin plus 
section, (3) section, (4) other. In the grouping here employed, if a patient 
were given successively enemas, rupture of membranes, and Pitocin, she would 
fall into the Pitocin group. If the Pitocin were omitted, and cesarean section 
was performed after the two relatively minor procedures, she would fall into 

*Basic perinatal mortality rate is defined as the total infant loss rate of an adjusted 
population of normal women who have normal term deliveries of infants alive at the onset 


of Sacer This concept will be further developed in future studies of the cooperative 
material, 
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the section group. Only if she were neither given Pitocin nor delivered by sec- 
tion would she be classified under other. In this grouping the ‘‘Pitocin fail- 
ures’’ come under the heading ‘‘Pitocin and section,’’ while patients with con- 
tracted pelves for whom the simple methods did not achieve results are found 
in the section group. 


TABLE IX. UTERINE DYSFUNCTION. METHOD OF THERAPY AND SERVICE STATUS 


PITOCIN AND 
PITOCIN SECTION SECTION OTHER TOTAL 
SERVICE NO. | % no. | % No. | % No. | % No. | % 
Private 338 67.7 44 8.8 35 7.0 82 16.4 499 100 
Ward 474 45.6 33 3.2 120 11.5 412 39.7 1,039 100 
Total 812 52.8 77 5.0 155 10.1 494 32.1 1,538 100 


Of the 1,538 mothers with uterine dysfunction, 889, or 57.8 per cent, were 
treated with Pitocin. In 77 of these, or 5.0 per cent, Pitocin failed to affect 
progress to such a point that easy delivery could be achieved and section was 
resorted to. This failure rate is about one half that cited in previous work 
with intermittent intramuscular Pitocin. 


The private physician resorted to cesarean section after kitocin more than 
twice as frequently as the ward doctor. On the other hand section was more 
frequently the primary means of treatment on the wards. These data do not 
permit any factual conclusions to be drawn from this difference, but one might 
surmise a rightful reluctance on the part of the private physician to continue 
Pitocin therapy for too long a time; while on the other hand the ward physi- 
cian is more frequently confronted with contracted pelves which should con- 
traindicate its use. 


The frequency of cesarean section was 14.5 per cent, not an excessive 
figure considering the seriousness of the complication. Section was used with- 
out Pitocin in 10.1 per cent of patients. 


Other methods of therapy such as watchful waiting, enemas, and rupture 
of membranes were employed in 32.1 per cent of patients with dysfunction. | 


The perinatal mortality rate with this complication, shown in Table X, 
is gratifyingly low. An over-all rate of 3 per cent in face of one of the most 
serious complications of labor reflects real progress in knowledge and treat- 
ment of this abnormality. The similarity of the loss rates under the four main 
headings is an indication of seasoned obstetrical judgment. The low rate of 


TABLE X. UTERINE DYSFUNCTION 
Per Cent Incidence of Perinatal Loss by Method of Therapy, Service Status and Maturity* 


PITOCIN AND 
PITOCIN SECTION SECTION TOTAL 


Private.— 
Premature 14. 
Mature 1 


3 
2 


Total 


Ward.— 
Premature 3 12.0 
Mature : : : 3.4 


Total 3. j 5 3.9 
Grand total J 3.5 


*Infants over 1,000 grams; fetal heartbeat present at onset of labor. 


| 100.0 0.0 0.0 13.6 
2.3 0.0 13 1.3 
| 1.8 4.5 0.0 12 1.8 
5.5 
3.0 
\ 
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3.9 per cent in the Pitocin failure group can be compared with the older figure 
of nearly 20 per cent. This indicates a realization that once Pitocin has failed 
to achieve progress quickly, cesarean section must be resorted to promptly if 
the infant mortality is to be kept low. 


There were no maternal deaths among the 5,656 patients in this series 
who received Pitocin. 


There was one ruptured uterus as follows: The patient was a white 31-year- 
old para i-o-i-i who had been given Pitocin with her previous term delivery 
because of uterine dysfunction. Her x-ray pelvimetry showed an entirely 
normal pelvis. She went into labor spontaneously at term, and after 13 
hours and 45 minutes the placenta separated spontaneously and the fetal 
heartbeat disappeared. At this time it was discovered that she had a com- 
pound presentation with both vertex and hand presenting. She was given one 
transfusion, and labor was stimulated with the usual dosage of dilute intra- 
venous Pitocin. After 2 hours of stimulation the uterus ruptured and she was 
then delivered abdominally of a stillborn 3,350 gram infant that lay free in 
the abdominal cavity. The delivery was followed by hysterectomy. The pa- 
tient survived. 


Perhaps Pitocin stimulation was unwise in this instance because of the 
compound presentation. Nevertheless, one ruptured uterus in this large series 
is not above the expected rate in patients receiving no Pitocin. 


The one other complication frequently suspected in association with 
Pitocin stimulation is postpartum hemorrhage. The over-all incidence of 4.8 
per cent, shown in Table XI, does not confirm this suspicion. Even on a break- 
down into separate categories, the incidence of postpartum hemorrhage is 
elevated only where the stimulation was indicated by a hemorrhagic compli- 
cation. 


TABLE XI. INCIDENCE OF POSTPARTUM HEMORRHAGE IN 5,656 DELIVERIES WITH PITOCIN BY 
SERVICE STATUS 


PRIVATE WARD TOTAL 
Induction, elective 2.6 4.8 2.9 
Induction, indicated 6.5 19.7 SET 
Acceleration, elective 3.0 6.3 3.5 
Acceleration, indicated 1 25.0 17.6 
Dysfunction 6.0 10.5 8.5 


Total 3.4 9.4 4.8 


We have not attempted to draw any conclusions from these data for they 
appear to speak for themselves. They represent current practice in the use of 
intravenous Pitocin in the ten hospitals under consideration. There is no in- 
formation available regarding its use on a national scale, but one might hazard 
a guess that the frequency figures here presented are an underestimate. 


We wish to express thanks to the following Chiefs of Service of the cooperating hos- 
pitals: 


C. Lee Buxton, M.D., and 


Joseph A. Fiorito, M.D. Grace-New Haven Community Hospital 
Nicholson J. Eastman, M.D. Johns Hopkins Hospital 

Morris Glass, M.D. Long Island College Hospital 

Alan F. Guttmacher, M.D. Mt. Sinai Hospital, New York 


Arthur L, Haskins, Jr., M.D. University Hospital, Baltimore 
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Louis M, Hellman, M.D. Kings County Hospital 


William Levine, M.D. Beth El Hospital 
Charles H. Loughran, M.D. Cumberland Hospital 
Isadore A. Siegel, M.D. Sinai Hospital, Baltimore 


E. Stewart Taylor, M.D. Colorado General Hospital 
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Discussion 


DR. J. L. REYCRAFT, Cleveland, Ohio.—In dealing with mass statistics, many of the 
interpretations must be based on broad assumptions. Thus the author says: ‘‘These might 
be considered errors in judgment, for one would not electively terminate a pregnancy prior 
to term.’’ And again: ‘‘It is unlikely that anyone will ever set up a control series by 
arbitrarily accelerating labor in normal women.’’ Perhaps not for the purpose of estab- 
lishing a control series, but for other reasons, there is little doubt that Pitocin is today 
being administered on occasion to women who are laboring normally. 

In general, this paper presents us with the picture of what is happening, or has been hap- 
pening in 10 major institutions. As a piece of reporting it has merit and interest. It cannot 
be implied that, because they are frequent, these various uses are good. And the impersonal 
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statistics always leave us with some personal questions. Thus, for example: How many of the 
women with uterine dysfunction were first treated by some other means? This might in- 
fluence our decision when facing an individual case. 

We all are conscious of the efficacy of the use of intravenous Pitocin infusions when 
properly supervised. However, we must not forget that there have been other agents and 
techniques which have been of great value, For many years, we gave intravenous glu- 
cose alone as a means of stimulating labor in cases of beginning exhaustion. Also, we 
have all seen the value of the judicious use of opiates, especially morphine sulfate. 

The role of amniotomy as a means of induction of labor or to accelerate labor is al- 
ways important. Three years ago, I reported a series of 500 such cases from my own 
practice, at the meeting of the American Academy of Obstetrics and Gynecology, in which 
I purposely never used Pitocin, It was noted that the latent period was not unduly long 
in most instances and that the end results were excellent. There were no maternal deaths 
and the corrected fetal mortality was 0.04 per cent. 

Mauzy has shown us that Pitocin can be utilized to induce labor in toxemic patients 
with safety, and most of us use it routinely following delivery with dependable results. 

As many authors have noted, it is customary to give 1 ¢.c. of Pitocin in 1,000 ¢.c. of 5 
per cent dextrose in water or normal saline, and the speed of administration is governed 
by the response of the uterus. This applies to its use for induction or usually during 
labor. 

It is one of the most potent medications available, and is largely free of vasopressor 
activity. The latent period is greatly shortened, and there is no question that it has 
taken its place for all time in the armamentarium of the obstetrician. We are all pleased 
to have heard this statistical presentation of the use of Pitocin-1955. 


DR. WILLIS E. BROWN, Little Rock, Ark.—One of the characteristics of the Ameri- 
can scene is the rapid change of pattern, the wide swings of the pendulum. This is mani- 
fest in both the frivolous and the serious, being evident in the styles of our clothes, design 
of houses, politics, size of families and many other facets of life. While disillusioning, it 
is not surprising to find this national characteristic coloring even our scientific endeavors— 
even medicine—even obstetrics, the oldest of the healing arts. 

This excellent report by Dr. Hellman and his associates depicts the third are of the 
oxytocic pendulum and portends the median of sound clinical practice. Pituitary extract 
is not the first, and I am afraid not the last, modality of clinical practice to be prematurely 
banished as unrestrained enthusiasm encourages its indiscriminate employment. 

Proper clinical perspective in the use of pituitary extracts in obstetric practice has 
been difficult to obtain. When first introduced, Pituitrin was an impure and poorly 
standardized product. It contained excessive amounts of protein, was heavily contaminated 
with vasopressin, and was of variable oxytocie potency. Despite these problems, the early 
use was rewarded by dramatic results which were enthusiastically reported and led, the 
inexperienced to use it indiscriminately in any and all tardy and prolonged labors. 
Various complications, coupled with the frequent vasospasm and death from cardiac com- 
plications, brought this potentially useful agent to an ignominious and premature banish- 
ment. 

Slowly, as this report attests, both the agent and our clinical judgment have been 
refined. One can hope that the publication of this very proper report does not precipitate 
a resurgence of ineptitude as the uninitiated resume the uninhibited exploitation of this 
useful agent. 

We, too, have employed this modality in the practice of obstetrics and as we have 
gained experience our results have been excellent, Our exercise of judgment and caution 
has resulted in our formulating the following rules for its use: 


1. A physician must personally prepare and begin the infusion, and 


2. He must remain with the patient while the infusion is running. (The nurse 
is instructed to clamp off the tubing if the physician leaves the labor suite.) 
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These two simple rules, amplified in some details, will not prevent all accidents. They 
do require that a physician be present in the labor room and take a personal role in this 
activity of Pitocin infusion—whether induction or augmentation. We have observed that 
even the most casual and harassed of attendants will assume responsibility and exercise 
reasonable judgment and clinical control under these circumstances. 

This has been an excellent paper, establishing by statistics the variety of our 
clinical impressions. These results are from ‘‘university or teaching hospitals,’’ and re- 
flect the firm hand of matured clinical judgment. I urge the exhibition of a series of 
safety regulations, lest the casual reader misinterpret the real source of these good results, 
namely, good clinical control, for I am convinced that under other circumstances great 
damage might result. Unless the ‘‘routine’’ of the university hospitals is transposed to 
the less well-regulated institutions, this useful agent will again become stigmatized to the 
detriment of mothers. 


DR, J. BAY JACOBS, Washington, D. C.—There are some unfavorable results that 
are not reported and do not come to our attention. There are a certain number of ruptured 
uteri, possibly some fetal losses, and yet we do not hear about hem. 

In past years I have used divided doses of Pituitrin or Pitocin to induce labor or 
treat inertia, and have always realized that their use should be attended by some degree 
of concern. The individual physician must stay around and watch the patient himself and 
not trust anybody else’s judgment. He should check the fetal heart frequently, and note 
the character, duration, and frequency of contractions. 

I have observed that where broken doses of Pitocin or Pituitrin were given, the 
uterine contractions, although they appeared effective and rhythmic, frequently did not 
produce the cervical dilatation that occurs in normal labor, or that one might note with the 
use of Pitocin drip. Pitocin drip in that respect I would say is much more reliable, It 
produces a more uniform type of uterine stimulation and contraction, resembling the in- 
stitution of physiologic labor. 

I was also impressed with the statement of Dr. Reycraft that in his large series of 
inductions he found it unnecessary to administer any oxytocic. A similar situation obtains 
in my series. If the patient is ready for labor to be induced and there is no contraindica- 
tion, it is hardly necessary to use oxytocics. Within a reasonable time after the mem- 
branes are ruptured, possibly within an hour or so, the patient will start in labor and 
be delivered in a few hours. 

The use of Pitocin should be limited, as well as rupture of the membranes of course, 
to those whose judgment in obstetrics is recognized. The hospital should be very careful 
in permitting individuals to induce labor by either, or by the combined procedures. 

In regard to the relationship of incidence between house and private cases, I am in- 
clined to think that the private physician pays a little more attention to his own case 
than he does to house cases. Then again, there is a tendency to be more concerned in 
training residents and, for that reason, Pitocin would naturally not be used as often. 

This is an excellent procedure to use when conditions appear favorable, but I think 
that its use should be highly restricted and that even the obstetrician with good judgment 
should resort to oxytocics only when indicated. 


DR. R. GORDON DOUGLAS, New York, N. Y.—I want to say just a very few words 
concerning what may be considered a very minor detail, namely, the amount of this very 
active principle employed. Dr. Hellman has referred to a dosage of 1 ¢.c. Our literature 
is filled with references to dosage in minims and other volumetric measurements. We 
are dealing with an extraordinarily active principle—1/1,000 mg. of which will produce 
a measurable clinical effect. 

We are currently using a preparation that contains one unit per cubic centimeter. 
It is true that most commercial material has 10 units per cubic centimeter; however, this 
situation may not continue indefinitely. Why not be definitive, as with most other medica- 
tions, be specific and define the dosage we use in units rather than meaningless terms? 
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DR. J. P. GREENHILL, Chicago, Ill.—Dr. Hellman said he did not believe anyone 
would have the temerity to use pituitary extract routinely in a large series of women 
who were having normal labor. One of our guests of last year, Louros of Athens, reported 
on 10,000 cases of what he called ‘‘accelerated delivery.’’ The acceleration was brought 
about by a combination of Demerol and an oxytocic and the results were excellent. In 
spite of the good results reported by enthusiasts of the use of pituitary extract, I should 
like to stress that pituitary extract is a dangerous drug. 

Regardless of all the rules we make for its use, trouble will arise in an occasional 
case, particularly in small hospitals where there is limited personnel. In my opinion when- 
ever pituitary extract is given either intramuscularly or intravenously, a physician should 
be with the patient all the time and should watch the effects of the drug constantly. 


DR, FREDERICK J. HOFMEISTER, Milwaukee, Wis.—As a practitioner I would 
like to emphasize the fact that we, as specialists, are setting a pattern which is followed 
by the country doctor. In our own state of Wisconsin in a period of twelve months, of 
26 maternal deaths, 15 were due to ruptured uteri associated with the administration of 
Pitocin in intravenous drip or fractional doses, I think that is what we must remember 
when we create a pattern. In well-controlled hospitals with well-regulated services, I think 
this procedure is all right, but we must think of the over-all picture of obstetrics in 
America when we make statements that are grasped so readily by the general practitioners 
who do the greater proportion of the obstetrical work. 


DR. HELLMAN (Closing).—I want to point out that one of the things which goes 
to make the cooperative study a success is the lack of expression of opinion by people 
who use the data. The reports must be factual. 

It is interesting that Dr. Reycraft picked up the two sentences to quote upon which 
I worked hardest. What I meant by the administration of oxytocics electively as an ex- 
periment was that nobody would set up such an experiment with adequate controls, My 
objection of Dr. Louro’s paper and the reason I did not mention it was that it had no 
controls and nobody has any idea what would happen to patients in Athens whose labor 
he did not stimulate. 

I think Pitocin is a dangerous drug and its use should be surrounded by some aura 
of respect. If it is, maybe it will be used more carefully and, as far as I am concerned, 
anyone who says ‘‘ We Pitted the patient,’’ or ‘‘We used Pit,’’ is guilty not only of poor 
English but of too great familiarity. 

With regard to Dr. Douglas’ comment as to units, I would like to explain that in 
our printed paper the units are given in addition to cubic centimeters. I hope that some 
day we will be able to talk of this in micrograms, etc, 

Dr. Brown’s statement about abuse of this drug is again correct. I hoped that this 
point would be made in the discussion because I did not think it was part of a statistical 
report. In this regard I want to say one more thing. There is a factor which we cannot 
evaluate in the use of this drug electively, either to accelerate labor or to induce labor. 
This concerns damage to the babies that do not die. I have no data on this and I do not 
think anybody else has, but I would like to call your attention to the fact that somewhere 
between 5 and 7 babies per 1,000 have some sort of central nervous system damage. 
Whether this drug has any relationship to this sort of damage or not, I do not know. It 
will take a great number of years and some very careful study perhaps of this sort to 
find it out, 
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URETHROVESICOPUBIC RELATIONSHIPS IN THE FEMALE* 
2. Effects of Coitus, Parturition, Menopause, and Uterine Suspension 


C. Paut M.D., Detrorr, Micx. 
(From the Department of Gynecology and Obstetrics, Henry Ford Hospital) 


ARIABLE degrees of lasting attenuation, relaxation, and other sequelae 

of trauma are hallmarks of parturition in the birth canal.2> By modern 
obstetrical standards, they signify the ransom price of pregnancy. How, and 
to what possible end, these changes affect the urethrovesicopubic relationships 
are questions which have fired the imagination of gynecologists for years.*" 
Of more fundamental importance are the subtle changes in urethrovesicopubic 
relationships which develop in married nonparous women as they approach 
and transcend the menopause. The comparison and demonstration of changes 
in urethrovesicopubic relationships by these influences are the intent of this 
study. 


The comparative material was selected from case studies of over 300 
patients. The procedure of investigation was standardized to include: detailed 
history, complete general physical examination, gynecological, and sometimes 
urological examination, routine laboratory studies, cystometric evaluation, and 
urethrocystograms by the metallic bead chain technique.’* ** Five groups of 
patients were compared. 

Group 1 consisted of 5 nonparous patients ranging from 14 to 48 years. 
The youngest patient was virginal. The others had been married for periods 
ranging from two months to eight years. None of the patients in Group 1 
admitted or demonstrated physical evidence of having been pregnant. 

Group 2 included 2 patients who had delivered vaginally at least one 
full-term infant. Neither patient had evidence of uterovaginal prolapse. Both 
were without gynecological and urinary symptoms. 

The patients in Group 3 all demonstrated uterovaginal prolapse as 
sequelae of parturition. 

Group 4 patients were classified according to the common symptom: 
urinary stress incontinence. They may or may not have demonstrated 
anatomical weakness. 

Group 5 was composed of 2 patients who complained of urinary stress 
incontinence secondary to Gilliam-Doléris uterine suspension. One was re- 
lieved of symptoms by hysterectomy and the other by pregnancy and vaginal 
delivery. Considerable alteration in urethrovesicopubic relations was observed 
in each patient. Urethrocystograms, by the metallic bead chain technique, per- 
mitted accurate and undistorted anteroposterior and lateral radiograms. All 
radiograms were exposed with the patient standing erect. 

The first anteroposterior-lateral set, designated ‘‘nonstraining,’’ was 
taken with the patient at rest, and the second, ‘‘straining,’’ was taken with 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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the patient straining downward. Voiding studies were not performed nor 
were they considered pertinent to a study intended to evaluate the effects of 
coitus, parturition, menopause, and uterine suspension upon urethrovesical 
support. 

Results 


Group 1. Nonparous Group.—The age and marital status of the patients in 
Group 1 are shown in Table I. Nonparity was their common qualification. All 
patients were experiencing normal menstrual function except for Patient 5 
who had had menopausal amenorrhea for two years. 


TABLE I. 1. 


PATIENT NO. AGE | MARITAL STATUS 
14 Virgin 
19 Married, 2 months 
23 Married, 2 years 
34 Married, 6 years 
48 Married, 414 years 


NON STRAINING STRAINING 


Fig. 1—Patient 1 (A. Z., 504217). Aged yer. Typical urethrocystogram of normal 
virgin. 


Comparative study of the urethrocystograms of the normal patients in- 
cluded in Group 1 was intended to demonstrate variations in urethrocysto- 
pubic relationships as influenced by coitus, increasing age, and menopause. 

Because the urethrocystograms of Patients 1, A. Z. (Fig. 1), Patient 2, 
J. S. (Fig. 2), and Patient 3, M. T. (Fig. 3) demonstrated acceptable similari- 
ties, it was convenient to compare them collectively. 

The ‘‘nonstraining’’ anteroposterior radiograms showed the urethra and 
bladder to be in the midline with the lowest bladder level midpubic. The 
lateral urethrovesical angles were symmetrical and averaged somewhat greater 
than 100 degrees. 

Straining caused slight flattening of the bladder dome with lateral ex- 
tension of the sides, Descent of the bladder base and the urethra was minimal, 
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The lateral ‘‘nonstraining’’ radiograms showed the anterior one third of 
the bladder to be located suprapubically. <A clear space could be visualized 
between the bladder and the pubis. The urethra joined the bladder at a point 
posterior to the midcoronal bladder plane. The urethral catenary was straight 
until the distal end where it arched downward. The anterior urethrovesical 
angle was acute while the posterior urethrovesical angle was obtuse. 


NON STRAINING STRAINING 


Fig. 2.—Patient 2 (J. S., 811836). Aged 19 years, para 0. Urethrocystogram after 4 months 
of marriage. 


NON STRAINING STRAINING 


Fig. 3.—Patient 3 (M. T., 659064). Aged 23 years, para 0. Urethrocystogram after 2 years 
of marriage. 


Straining caused only the slightest variation in urethrovesicopubic rela- 
tionships. The general location of the bladder and urethra appeared to be 
unaltered. Close scrutiny of the lateral radiograms disclosed diminution or 
obliteration of the clear vesicopubic space which was caused by anterior rota- 
tion of the bladder. As the result of this action the anterior urethrovesical 
angle was made more acute while the posterior angle tended to be somewhat 
more obtuse, 
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Patient 4, M. L. (Fig. 4), was 34 years of age and was barren after having 
been married six years. The ‘‘nonstraining’’ anteroposterior and lateral 
radiograms disclosed normal urethrovesicopubic relationships. The straining 
effort resulted in descensus of the lowermost bladder border which was shown 
to be caused mainly by deficient posterior support. Rather than rotated an- 
teriorly the bladder appeared to be compressed downward in a vertical diree- 
tion. This was maximum posterior to the urethrovesical junction. Thus, the 
vesicopubie space was obliterated and the anterior and posterior urethrovesi- 
eal angles made more acute. 


NON STRAINING STRAINING 


Fig. 4.—Patient 4 (M. L., 817488). Aged 34 years, para 0. Urethrocystogram after 6 years 
of marriage. 


NON STRAINING STRAINING 


Fig. 5.—Patient 5 (J. S., 818727). Aged 48 years, para 0. Urethrocystogram 2 years after 
menopause. 


Patient 5, J. S. (Fig. 5), was 48 years of age, had been married four and 
one-half years, and was two years postmenopausal. The ‘‘nonstraining”’ 
radiographs showed normal urethrovesicopubic relationships. As with Pa- 
tient 4, straining caused bladder descensus, maximal posteriorly. The deficient 
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posterior support was increased and partial rotation of the posterior urethro- 
vesical angle occurred. This converted the nonstraining posterior urethro- 
vesical angle into a less obtuse angle. The general bladder descensus caused 
obliteration of the vesicopubie space and more acute anterior urethrovesical 
angulation. 

In summary, Group 1 patients demonstrated occasional minor changes in 
urethrovesicopubic relationships. Relaxation of the urethrovesical support 
appeared to be mildly progressive with increasing age and presumably should 
be considered as a normal variation for the nonvirginal female. 

Group 2. ‘‘Normal’’ Parous Patients.—The ‘‘normal’’ parous patient was 
defined as one who had been delivered vaginally of at least one full-term infant 
and who demonstrated, upon vaginal examination, minimal degrees of asympto- 
matic vaginal attenuation, relaxation, and other sequelae of trauma. Two 
patients were selected. 


STRAINING 


NON STRAINING 


Fig. 6.—Patient 6 (J. D., 723901). Aged 36 years. Urethrocystogram in normal multipara. 


Patient 6, J. D. (Fig. 6), aged 36, mother of two children, was admitted 
to the hospital for biopsy of cervical erosion. 

Although the urethrovesicopubic relationships as demonstrated in the 
‘‘nonstraining’’ and ‘‘straining’’ anteroposterior radiograms compared fa- 
vorably with standards established from normal patients of Group 1, minor 
variations in the configuration of the inferior bladder silhouette were evident 
and will be described in common with those of Patient 7 (Fig. 7). 

The lateral radiograms of Patient 6 (Fig. 6) showed the suprapubic vesi- 
eal segment to be well maintained. The urethrovesical junction was in normal 
position in its relationship with the pubis, and the anterior and posterior 
urethrovesical angles conformed to normal standards. 

The posterior bladder segment was elongated in the backward direction. 
This circumstance caused the relative position of the urethrovesical junction 
to be located in the mideoronal bladder plane. This gave the specious impres- 
sion that the urethra was displaced forward. 

Patient 7, V. E. (Fig. 7), aged 34, was the mother of two children. The 
anteroposterior urethrovesicopubic relationships of Patients 6 and 7 showed 
common variations in the integrity of the support to the bladder floor. 
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Close inspection disclosed a minor symmetrical deformity in the silhouette 
of the inferior bladder. Here the uniform curve of the bladder base was re- 
placed by a shallow bilateral sigmoid graduality with the declivity segment 
directed medially. This suggested preservation of lateral support and partial 
failure of medial bladder support. The lateral support appeared to conform 
to the location of the pubococcygeus muscle. 

The lateral urethrocystograms of Patient 7 (Fig. 7) showed the urethro- 
vesical junction to be located in the midcoronal plane. The entire bladder was 
retrocessed thereby decreasing the suprapubic bladder segment. A minor 
degree of downward and backward rotation of the bladder was evident from 
observation of the lateral radiographs taken during the straining effort. 


In Patient 7 (Fig. 8), close scrutiny of the immediate posterior urethro- 
vesical area in the ‘‘straining’’ radiogram disclosed evidence that the degree 
of obtuseness of the posterior urethrovesical angle had been considerably less- 
ened as the result of the posteroinferior rotatory action. The anterior urethro- 
vesical angle remained acute. 


NON STRAINING STRAINING 


Fig. 7.—Patient 7 (V. E, 551409). Aged 34 years. Urethrocystogram in normal multipara. 


In summary, the least demonstrable effects resulting from parturition 
upon urethrovesicopubic relationships could be ascribed to weakening of blad- 
der support in the posterior and the central inferior areas. In Patient 6 
elongation of the posterior bladder segment occurred, while Patient 7 demon- 
strated evidence of retrocession of the entire bladder. In both patients, minor 
grades of deficiency of central inferior support were evident. The integrity 
of the lateral inferior support resulted from efficient pubocoecygeal muscles. 


Group 3. Uterovaginal Prolapse——The urethrovesical relationships of 
uterovaginal prolapse have been previously characterized as downward and 
backward rotation of the bladder with assimilation of the urethrovesical june- 
tion into the anterior bladder wall.1*?> These features vary in degree and are 
not consistently related to the obstetrical history. The comparative degree of 
downward and backward rotation of the bladder with uterovaginal prolapse 
are illustrated in the ‘‘nonstraining’’ and ‘‘straining’’ lateral urethrocysto- 
grams of four patients shown in Figure 8. 
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The urethrovesical angles were found to vary according to the degree, 
phase and type of the prolapse. During the straining phase, the posterior 
urethrovesical angle tended to become more acute, but its measurement was 
beclouded with difficulties. The urethral catenary often described an are 
which blended with the posterior bladder wall, rendering its measurement as 
an angle impossible. The anterior urethrovesical angle usually remained acute. 

Further experience has demonstrated that bladder prolapse may be com- 
plete or partial. 


PROGRESSIVE BLADDER ROTATION 


NON STRAINING 


STRAINING 


Al., 648723 V.S., 059464 B.C., 225301 
Aged 62. Aged 42 


Pora. 2 Cystoce/e. Cystocele - No stress Para. 3 Procidentia Uteri. \ 
incontinence. 


L.0., 13089 
Aged 72 


Complete prolapse. Retention of urine 
unless prolapse replaced. 


Fig. 8.—Comparative degree of downward — backward rotation of bladder in urethrovaginal 
prolapse. 


Patient 8, E. B. (Fig. 9) aged 58, was the mother of four children. Clinical 
examination disclosed an extensive uterovaginal prolapse, and pathological 
obesity. Preoperative urethrocystograms revealed the bladder prolapse to be 
partial or segmental. 

The anteroposterior ‘‘nonstraining’’ urethrocystograms showed the blad- 
der to be dumbbell shaped in the vertical direction with the superior bulb 
larger than the inferior bulb. The superior bladder bulb occupied the position 
of the normal bladder and appeared to rest upon constricting lateral supports 
which corresponded in location to the pubococcygeal muscles. In addition to 
augmented bladder descensus, straining resulted, like the action of an hour- 
glass, in evacuation of the larger superior bladder bulb into the inferior bulb. 
Thus, the relative size of the superior and inferior bladder bulbs was reversed. 

The lateral ‘‘straining’’ urethrocystograms demonstrated the urethra to 
enter the inferior bladder bulb in a vertical direction at a high point on the 
anterior bladder wall. Straining caused additional downward and backward 
bladder rotation. 
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Patients with uterovaginal prolapse seldom complain of symptoms of 
urinary stress incontinence. They are generally highly continent and often 
find it necessary to replace the prolapsed organs to facilitate voiding. 

Patients with partial or segmental bladder prolapse sometimes complain 
of a peculiar type of incontinence which has appeared to be related to sudden 
change in posture rather than to efforts commonly known to cause urinary 
stress incontinence. This postural incontinence resulted in loss of urine highly 
resembling that observed in ‘‘incontinence of overflow.’’ Yet these patients 
were capable of emptying the bladder completely when their prolapsed organs 
had been replaced. Patients with this type of anatomical defect have a 
propensity to develop urinary stress incontinence following vaginal plastic 
operations. 

NON STRAINING STRAINING 


Fig. 9.—Patient 8 (E. B., 767831). Aged 58 years, married, para iv. Urethrocystogram show- 
ing segmental prolapse of bladder. 


In summary, patients who have uterovaginal prolapse demonstrate vary- 
ing degrees of downward and backward rotation of the bladder. The bladder 
prolapse may be complete or partial. 


Group 4. Urinary Stress Incontinence.——Urinary stress incontinence in 
the female has been shown to be associated with anatomical changes characterized 
by downward vertical thrust of the bladder without rotation and displacement 
of the internal urinary meatus to the lowermost bladder level.? *%*** It 
has not been emphasized that these relationships may be variable in degree 
and that intensity of symptoms may be maximum in patients who demonstrate 
minimum gross anatomical changes. Figs. 10 and 11 show the variable degrees 
of downward displacement observed in Patients 9, D. I. (Fig. 10), and 10, H. G. 
(Fig. 11), who had severe symptoms of urinary stress incontinence. 

Conversely, as uterovaginal descensus increased, stress incontinence was 
often relieved. Figs. 12, 13, and 14 show urethrocystographic findings of 
Patient 12, L. L., serially studied at sixteen- and thirteen-month intervals. 
Amenorrhea of the menopause developed four months prior to the time of the 
last urethrocystogram. The first urethrocystogram (Fig. 12) was performed 
in May, 1953. She complained of bothersome, but not embarrassing, symptoms 
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of urinary stress incontinence. The next urethrocystogram (Fig. 13) was 
performed during September, 1954, when the symptoms of urinary stress 
incontinence were unchanged. During 1955 her symptoms spontaneously 
improved and bothersome urinary stress incontinence became less of a prob- 
lem. Her last menstrual period occurred in July, 1955. The final urethro- 
cystogram (Fig. 14) was performed in October, 1955. Comparison of the 
radiograms showed progressively severe bladder prolapse. Although down- 
ward and backward rotation of the bladder was not a prominent feature, the 
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Fig. 10.—Patient 9 (D. I., 668709). Aged 44 years, married, para iii. Urethrocystogram in 
stress incontinence. 


NON STRAINING STRAINING 


Fig. 11.—Patient 10 (H. G., 680406). Aged 66 years, married, para vii. Urethrogram in stress 
incontinence. 
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Anterior - Posterior Views 


Lateral Views 
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Anterior-Posterior Views 


Fig. 13. 


Lateral Views 
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Anterior ~ Posterior Views 


Figs. 12, 13, and 14.—Patient 11 (L. L., 153498). Urethrocystograms showing progressive 
degrees of loss of anatomical support during menopause. 
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‘‘straining’’ lateral radiogram taken in October, 1955, showed the urethro- 
vesical junction to be slightly above the lowermost bladder level, and at a 
level considerably below that of the external urinary meatus. The correlation 
between the improved symptomatology and the progressive anatomical 
changes supported the clinical impression that estrogen deficiency may be an 
important etiological factor in uterovaginal prolapse. 


NON STRAINING STRAINING 


Fig. 15.—Patient 12 (C. E., 130304). Aged 47 years, married, para ii. Urethrocystogram after 
Gilliam-Doléris uterine suspension. 


Group 5. Urethrovesicopubic Relationships and Gilliam-Doléris Uterine 
Suspension.—The following 2 patients had symptoms of urinary stress incon- 
tinence following uterine suspension by the Gilliam-Doléris procedure. Both 
demonstrated common alterations in urethrovesical relationships which were 
caused by the technically successful operative procedure. Both were relieved 
of symptoms of urinary stress incontinence when the constricting influence 
of the forward-suspended uterus was relieved. The first patient was success- 
fully treated by hysterectomy alone. 

Patient 12, C. E. (Fig. 15), aged 47, para ii, demonstrated unusual urethro- 
vesicopubic relationships which were inconsistent with the symptomatology 
of urinary stress incontinence. 

The anteroposterior urethrocystograms demonstrated normal bladder 
and urethral positions in both ‘‘straining’’ and ‘‘nonstraining’’ radiograms. 
The lateral radiograms showed far anterior displacement of the bladder with 
posterosuperior compression from the acutely anteflexed and firmly suspended 
uterus. From these observations it was the considered opinion that the 
urinary incontinence was caused by posterosuperior extravesical pressure 
with diminution and limitation of potential bladder capacity. Abdominal 
complete hysterectomy was deliberately performed as definitive therapy for 
the urinary stress incontinence. 
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The postoperative urethrocystograms (Fig. 16) demonstrated liberation 
of the posterosuperior bladder with improvement in bladder position resulting 
from posterior recession. The symptoms of urinary stress incontinence have 
been completely relieved and nocturia is no longer a problem. | 


Patient 13, A. G. (Fig. 17), aged 28, was nulliparous when subjected to 
uterine suspension by the Gilliam-Doléris technique for symptoms sometimes 
aseribed to uterine retroversion. She developed symptoms of urinary stress 
incontinence which were refractory to various forms of therapy. When she 
was first examined in August, 1952, urethrocystograms disclosed urethrovesi- 
copubie relationships similar to those of Patient 12. Reoperation for release 
of the acute anterior uterine fixation was recommended and refused by the 
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Fig. 16.—Patient 12. Changes effected by hysterectomy. 


patient. As an alternative, it was recommended that she become pregnant. 
Pregnancy was delayed until 1955. She was delivered vaginally of a normal 
term infant who weighed 3,850 grams. The postpartum urethrocystograms 
were obtained three months following delivery (Fig. 18). 

The restoration toward normal in the urethrovesicopubic relationships 
has been associated with considerable but not complete relief of the urinary 
symptoms. Urinary urgency remains bothersome, but the estimated improve- 
ment has been 80 per cent. 

In summary, the Gilliam-Doléris uterine suspension operation may pre- 
cipitate urinary stress incontinence if technically successful in a patient whose 
uterus is retroverted as the result of congenital factors. The symptoms are 
apparently caused by posterosuperior extravesical pressure with diminution 
and limitation of potential bladder capacity. When these factors are re- 
moved, the symptoms of urinary stress incontinence may be relieved. 
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Fig. 17.—Patient 13 (A. G., 633044). Aged 24 years. Urethrocystograms after Gilliam- 
Doléris uterine suspension. 
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Fig. 18.—Patient 13. Changes effected by vaginal delivery. 


Comments 


Comparison of urethrocystopubic relationships of five groups of patients 
disclosed the constraining influences on the bladder base to be of two orders. 
Support of the first order was afforded by the contiguous structures. In the 
virginal patient, this support was uniform and- continuous. Of the second 
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order, support could be attributed to the levator ani muscle group. It was 
incomplete. In the anteroposterior radiograms the space between the two 
muscles was identified as a potential hiatus. 


Parturition effected various deficiencies in first order support. In the 
normal parous patient of Group 2, the deficiency was minimal. In Group 4, 
partially defective first-order support allowed vertical descensus of the urethra 
and bladder. This caused the bladder base to become cone shaped with the 
internal urinary meatus located at the lowermost bladder level. This anatomi- 
cal circumstance has been identified with urinary stress incontinence. 


A combined deficiency of first- and second-order support was identified 
in patients included in Group 3. Downward and backward rotation of the 
entire bladder was usually characteristic of uterovaginal prolapse. 


In some patients of Group 3, the bladder prolapse was partial or seg- 
mental. This was characterized by a dumbbell-shaped bladder silhouette. 
The upper bulb of the dumbbell-shaped bladder was supported by efficiently 
functioning pubococcygeal muscles while the lower bulb had prolapsed 
through the intermuscular hiatus. This circumstance suggested complete 
failure of first order support. 


Extravesical force and the variable degree of deficiency of urethrovesical 
support combined to extend the limits of bladder mobility through a vast 
potential are. As the result, urethrovesical angles could not be considered 
static relationships. Their evaluation proved to be inaccurate, and at the 
best, approximate, because frequently the bladder base and the urethral 
eatenary formed an are rather than an angle. An effort was made to review 
under nonstraining and straining conditions, the anterior, lateral, and pos- 
terior urethrovesical angles. 


Estimation of the anterior urethrovesical angle was subject to the least 
error. In the normal nonparous patient it was an acute angle and tended to 
become more acute as she strained. After parturition, in patients with urinary 
stress incontinence, the ‘‘nonstraining’’ radiograms often revealed the angle 
to be obtuse and, in many such patients, the anterior and the posterior angles 
were nearly equal. Upon straining, as the result of vertical, downward dis- 
placement of the bladder, the anterior angle was frequently reduced to an 
acute angle. In patients with uterovaginal prolapse, the anterior angle was 
usually acute, and straining made it more so. 


The lateral urethrovesical angles were symmetrical and usually somewhat 
obtuse. Their measurement was often impossible because of the end-on posi- 
tion of the metallic beads superimposed over the bladder shadow. 


The posterior urethrovesical angle was subject to an unlimited range of 
variations. In the nullipara the angle was widely obtuse, almost 180 degrees. 
After parturition, straining effected a variable response: if the bladder ro- 
tated anteriorly, the posterior angle tended to become more obtuse; if the 
bladder plunged downward in a vertical direction, it became a reverse angle; 
and, in uterovaginal prolapse, the angle tended to become acute because of the 
downward and backward rotation of the bladder wall. 


The admonition to restore the posterior urethrovesical angle as a pre- 
requisite for the surgical cure of urinary stress incontinence is vague and un- 
intelligible when interpreted according to these variable facts.1*"® It is as- 
sumed that restoration of the normal posterior urethrovesical angle connotes 
the fabrication of an acute, or at least a right, angle. These results suggested 
that any substantial degree of acuteness of the posterior urethrovesical angle 
was an artifact of parturition and resulted from downward and backward 
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rotation of the bladder around a relatively well-fixed urethra. This was the 
prevailing circumstance in uterovaginal prolapse—a condition usually associ- 
ated with urinary continence. 

Other gynecologists have considered elevation and restoration of the 
urethrovesical neck to a normal position as essential surgical accomplishments 
for cure of urinary stress incontinence.’® 1-?!_ The radiograms displayed the 
urethrovesical junction as a ‘‘neck’’ only in patients who complained of 
urinary stress incontinence. They demonstrated vertical bladder descensus 
from failure of first-order support. Before parturition, the urethrovesical 
junction was located posterior to the midcoronal bladder plane. With loss 
of posterior and inferior support, resulting in backward displacement of the 
bladder, the relative position of the urethrovesical junction migrated forward 
to locate at, or anterior to, the mideoronal bladder plane. Operative procedures 
designed to elevate the urethrovesical junction to a high level immediately 
posterior to the symphysis pubis located it at a rather unique position for 
‘‘normal’’ when evaluated by the standards observed in the present study. 
These operations produce an acute posterior urethrovesical angle by elevating 
the urethrovesical junction and causing posterior rotation of the bladder 
around a well-fixed urethra. The relationships created thereby are those 
commonly observed in patients who complain of uterovaginal prolapse. 


The influence of supravesical pressure in causing urinary stress incon- 
tinence was evaluated in 2 patients who had been subjected to uterine suspen- 
sion by the Gilliam-Doléris technique. Although both complained of embarras- 
sing urinary stress incontinence, neither demonstrated failure of first- or 
second-order support. Both were relieved of symptoms when the restraining 
influence of the acutely anteflexed uterus was removed. These observations 
suggested that urinary stress incontinence might have a varied etiology. 
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Discussion 


DR. WILLIAM F. MENGERT, Chicago, Ill—In 1939, Diddle, Mengert, and Ear] 
studied the movement of the uterus with postural change in normal women and in some 
with prolapse, by means of superimposed photographs and roentgenograms. In a few 
instances they touched upon delineation of the urinary bladder in women with partial 
and complete prolapse. With this exception, my knowledge of this subject is limited to 
reading, and some clinical experience. Therefore, I shall attempt to define stress incon- 
tinence and to review briefly its medical and surgical history. 

Stress incontinence may he defined as the intermittent, involuntary loss of urine 
from a system possessing no accessory orifices, of either acquired or congenital origin. 
It has been only in the past fifty years that serious attention was directed to stress incon- 
tinence. 

Prior to the twentieth century, incontinence of urine was accorded attention only 
in the presence of vesicovaginal or ureterovaginal fistula, or of accessory ureters opening 
below the level of the bladder sphincter. Since vesicovaginal fistula today can generally 
be cured, attention has gradually turned to women who lose urine from an intact urinary 
system; in other words, stress incontinence. In recent years we have learned, and Dr. 
Hodgkinson has reaffirmed, that urinary stress incontinence is associated with definite 
anatomic change. 

An Italian, Giordano, in 1907 made one of the earliest attempts to correct stress 
incontinence in the female by utilizing a portion of the gracilis muscle to encircle the 
urethral meatus. In 1910 Goebell devised an operation using pyramidalis muscle. 
Frangenheim of Cologne performed a similar operation in 1914. So did Stoeckel who 
published a description in 1917. The operation, therefore, today is called the Goebell- 
Frangenheim-Stoeckel operation. It was moderately successful and remained essentially 
unaltered until the time of Aldridge in 1942. 

Howard A. Kelly in 1913 published a report of the operation that bears his name. 
Shortly after Kelly started to work, Baldy also began to develop a similar vaginal plastic 
operation. However, Kelly antedated Baldy, not only in the time of his work, but also in 
publication. Kelly’s operation is excellent, and we must never forget that the number one 
operation for stress incontinence of urine today is anterior colporrhaphy, with or without 
Kelly’s modification. This operation will cure 90 to 95 per cent of all women with stress 
incontinence of urine, and certainly is the desirable primary procedure. 

After the early work in Germany with musculofascial slings, and in this country 
with vaginal plastic procedures, practically nothing was written about operative correction 
of stress incontinence in the female until 1939, with but one exception. This was an article 
written in 1932 by Norman Miller who revived the Goebell-Frangenheim-Stoeckel operation. 
His interest started with a preadolescent girl admitted to the University of Iowa Hospitals 
because of incontinence. A congenital absence of the urethra was corrected elsewhere, 
but she remained incontinent. It is of great interest that few of the basic principles we 
know today regarding etiology and treatment of stress incontinence were recognized at 
the time of Miller’s report. 

William T. Kennedy, in a series of articles beginning about 1927, pointed out that 
displacement of the bladder neck from its normal position was basically responsible for 
stress incontinence. 

Berkow approached the matter from a completely different aspect and devised the 
operation which he called “paraurethral fixation,” defining this as an advancement of the 
urinary meatus and a suburethral reefing of the pubococcygeal portion of the levator 
muscles, and of the bulbocavernosus. 

Very little additional work of significance appeared after Berkow’s and Aldridge’s 
contributions until 1949, when Marshall, Marchetti, and Krantz published their classical 
paper on suspension of the bladder. This operation has proved to be highly satisfactory 
but, in general, I believe it should not be done until vaginal plastic procedures have been 
tried, and failed. 
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It seems to be established beyond a doubt, first, by the work of Kennedy, second, by 
the work of Marshall, Marchetti, and Krantz, third, by the radiographic demonstrations 
of Ball, and finally with the demonstrations of the present essayist, that the principal 
defect, so far as women with stress incontinence of urine are concerned, is a minor degree 
of sagging of the bladder neck. That is the reason, therefore, that vaginal plastic opera- 
tion, restoring the bladder neck to its proper anatomic position, is so useful in the correc- 
tion of stress incontinence. Occasionally, when vaginal plastic operation fails to do this, 
either the ventral suspension of Marshall, Marchetti, and Krantz or the fascial sling opera- 
tion devised in Germany, modified by Aldridge, and more recently by Reed, appears to be 
the procedure of choice. 


DR. CURTIS J. LUND, Rochester, N. Y.—The riddle of micturition, whether volun- 
tary or involuntary, continues to challenge gynecologists, urologists, radiologists, anatom- 
ists, and physiologists. The mechanics of any complex voluntary and involuntary act are 
difficult to solve and one might cite for comparison the mechanism of swallowing. The 
latter problem has at last yielded to x-ray cinefluorography and in our laboratories we are 
applying this helpful device to a study of urinary function. 

The value of serial study cannot be underestimated. The progressive changes in 
relaxation from age 14 through the menopause are striking. We have observed a 5-year-old 
girl, as well as a nullipara, exhibit some of the same downward displacement and funnel 
shape of the urethrovesical junction but only when the patient was coughing. 

One of the significant points brought out by the illustrations of this paper concerns 
the relation of the bladder neck to the most dependent portion of the bladder. In the 
virgin the most dependent portion was anterior, while in the presence of prolapse there 
was extreme posterior displacement and neither patient was incontinent. 

If the urethrovesical junction is infundibuloform and if this occurs at the most de- 
pendent portion of the bladder, then the hydrostatic pressure of exertion is directed upon 
the most vulnerable area and the patient is likely to be incontinent. If at this time the 
bladder neck is assimilated into the more anterior portion of the bladder by some type 
of urethropexy, or by further relaxation of the posterior bladder wall, the patient be- 
comes continent. 

The bead technique which Dr. Hodgkinson uses produces excellent posterior-anterior 
and lateral film with exact location of the urethra and its relation to the bladder. One 
of the chief disadvantages of this static technique is the lack of motion. Fluoroscopy, by 
contrast, reveals a series of complex movements when the patient coughs, strains, or voids 
which can be readily missed with a single x-ray film as some are of no longer duration 
than 0.1 to 0.2 second. 

Might not the “anterior rotation” of the bladder seen in young girls and the “posterior 
rotation” observed in older parous women be explained by the position of the uterus? 
Have you attempted to correlate uterine position with the rotation of the bladder? 


DR. FRANKLIN L. PAYNE, Philadelphia, Pa.—At the Hospital of the University 
of Pennsylvania a program is under way in the effort to determine the relationship of 
the urethra to the bladder by means of roentgen anatomy. During the past three years 
180 lateral cystourethrograms, as suggested by Hodgkinson and by Jeffcoate, have been 
made—with modifications of the urethral contrast medium. In this study we are attempt- 
ing to evaluate three things: First is the relationship between the bladder symptoms and 
the radiographic findings. Thus far, no constant radiographic alteration has appeared to 
explain all instances of true stress incontinence, but the lack of any radiographic change 
from the normal has interdicted attempts at surgical intervention. Second, comparison of 
the radiographic appearance both before and after corrective surgery, with attempts to 
correlate the new anatomic picture and the functional result, in the effort to determine the 
factors which contribute to success or failure. Third, the possibility that, as this study 
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progresses, we will be able to determine from the first picture not only whether operation 
can be expected to be successful but also the type of surgical procedure that has the 
greatest chance of success in the face of a given problem. 


It is our hope that such a program—namely, radiographic study of the bladder and 
urethra, after as well as before operation, with the effort to correlate the functional and 
the anatomic results with the type of surgical procedure that has been done—may give 
us a lead as to whom to operate upon and what type of surgical procedure to use for a 
given problem. 


DR. HODGKINSON (Closing).—Dr. Mengert’s comments on the history of the surgi- 
cal procedures recommended for the correction of urinary stress incontinence were most 
interesting. This paper was intended, however, to demonstrate the alteration in urethro- 
vesical relationships in the conditions mentioned and pertained to the problem of urinary 
stress incontinence only indirectly. 


I agree with Dr. Lund that a major defect of this method of investigation is that 
it fails to demonstrate motion. We see the result of motion, but not the motion per se. I 
hope to have the opportunity of reviewing Dr. Lund’s cinematic studies, as I am sure his 
results will add a great deal to our knowledge of bladder physiology. 

In reply to Dr. Lund’s question whether anterior or posterior rotation of the bladder 
depends to any extent upon the position of the uterus, I can state that in my opinion the 
answer is “yes.” I am also quite sure that evidence strongly suggests that the position 
of the uterine fundus depends upon its relationship to the bladder. The patient with a 
congenital retroversion of the uterus whose cervix is located far forward on the anterior 
vaginal wall is likely to have the uterine fundus displaced posteriorly when the bladder 
fills with urine. Patients with that anatomical circumstance frequently have a propensity 
for vertical descensus of the bladder without rotation. This important anatomical rela- 
tionship should be investigated further. 


TUMORS OF THE BROAD LIGAMENT* + 


GroRGE H. GarpNER, M.D., R. R. GREENE, M.D., AND BEN PECKHAM., M.D.,** 
CuricaGo, IL. 


(From the Department of Obstetrics and Gynecology of the Northwestern University Medical 
School, and of the Chicago Wesley Memorial Hospital) 


HIS is our seventh publication on various aspects of data accumulated 

from studies of broad ligaments. Previous reports have recorded portions 
of those data as they relate to normal and eystie structures of the broad liga- 
ment,’ metaplasia of tubal epithelium,” preinvasive carcinoma of the uterine 
tube,* peritoneal bodies and cysts of the broad ligament® (so-called ‘‘ Walthard 
bodies’’), the diverse origins of Brenner tumors,® and so-called carcinogenic 
cells’ (interstitial or hilar cells). The foregoing seems to be a weird con- 
glomeration of unrelated topics, but most of the material for these publications 
actually had a common source of origin; it was derived from a collection and 
study of microscopic preparations of broad ligaments. 

Originally, these studies were undertaken in an endeavor to overcome a 
long-standing state of frustration over the then current methods of classifying 
broad ligament cysts, and, to quote the introduction in our first paper: 

‘‘The literature on broad ligament cysts was reviewed in an attempt to 
find or to formulate an accurate classification of these structures. The results 
were unexpectedly confusing. The terminology used by various authors was 
highly individualistic. The following names were noted: paratubal cyst, 
parovarian (also para-ovarian, parovarial) cyst, Wolffian cyst, intraliga- 
mentous cyst, Kobelt’s cyst, epoophoral cyst, fimbrial cyst, junctional cyst. 
The remnants of the embryonic mesonephros (Wolffian body) from which most 
authors believe these cysts to be derived, were called variously: Wolffian 
body, epoophoron, Organ of Rosenmiiller, Kobelt’s tubules, parovarium, par- 
ovarial tubules. Anatomical descriptions, particularly as to histology, were 
equally varied. Opinions on histogenesis were less diverse, but were fre- 
quently beclouded by two factors: (1) There seems to be little specific knowl- 
edge of the structures that are present in the normal broad ligament. (2) Of 
even greater importance were the contradictory and frequently inadequate 
or even erroneous concepts of the embryonic development of broad ligament 
structures. One of the erroneous concepts was traced to the assumption that 
details in the embryonic development of the rete in the tortoise were directly 
applicable to man. 
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Obstetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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‘‘The terminologic welter, histologic melange, and embryologic diversities 
left us in a state of mind that could best be described as one of ‘chaotic con- 
fusion.” It was, therefore, decided to study the embryonic development of 
broad ligament structures, then the normal adult broad ligament, both in 
routine and in serial section, and, finally, the abnormal broad ligament.’’ 


I. The Normal Adult Broad Ligament 


A. Mesonephric (Wolffian) and Paramesonephric (Miillerian) Structures.— 


Serially sectioned specimens from 14 embryos and newborn infants were 
studied; so too were routine blocks of broad ligaments, tubes, and ovaries 
from 598 patients; some of these were normal tissues and others were patho- 
logic. We also studied serial sections from the lateral half of 11 broad liga- 
ments from adult women. 


Studies of tissues from embryos confirmed certain fundamental observa- 
tions by others: first, that the mesonephric duct and some 80 mesonephric 
tubules are originally a part of the mesonephros (or Wolffian body); and, 
second, with formation of the definitive kidney, the mesonephros almost com- 
pletely disappears. However, at least the caudal one third of the mesonephric 
duct and some 10 to 15 mesonephriec tubules connected with the cranial part 
of the duct remnant in the embryo are consistently preserved and persist as 
such throughout adult life, and are composed of fully differentiated, adult- 
type tissues. In the Cohnheim sense they are not ‘‘embryonic rests.’’ Since 
these are the same structures that are found in the embryo, we shall refer to 
them only as mesonephriec duct and mesonephric tubules; we see no reason 
to call them by any other of the names with which they have been saddled. 


-f 


Fig. diagram of mesonephric and paramesonephric structures that may be found 
in the normal adult female: A, pedunculated paramesonephric “cyst” (hydatid of Morgagni) ; 
B, mesonephric tubules connecting with the mesonephric duct; C, mesonephric duct that may 
be present in the more mesial portions of the broad ligament; D, in parametrium or lateral 
aspect of the uterus; E, ramifications that may be found in the cervix; F, in the lateral 
vaginal wall; G, paramesonephric tubule that may be found in the broad ligament; 4H, 
accessory oviduct. (From Brewer, John I.: Textbook of Gynecology, Williams & Wilkins, 
1953; lent to Dr. Brewer by Dr. Gardner.) 


In addition we encountered oceasional tubules in and on adult broad ligaments 
which undoubtedly are paramesonephrie (or Miillerian) derivatives; some 
of these actually are accessory or miniature tubes, and may be attached to the 
broad ligament anywhere; they probably result from a developmental defect 
in the formation of isolated fimbriae. Actually such defects are almost in- 
herent in paramesonephric derivatives, since, as their name implies, they are 
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absolutely dependent on close proximity to and guidance by the mesonephric 
duct for an orderly progressive growth, for differentiation, and for proper 
development.t The 10 to 15 mesonephric tubules which persist into adult 
life are not evenly spaced throughout the broad ligament, at least not in the 
manner which has been depicted for years in usual textbook illustrations. 
Actually, they are closely grouped (Fig. 1) in the most lateral one third of the 
mesovarium where one end of a mesonephric tubule is in close juxtaposition 
to the rete ovarii and frequently communicates with it. Thence they extend 
upward through the most lateral mesosalpingial portions of the broad liga- 
ment to the mesonephric duct. (The precise location of these structures be- 
comes readily apparent when one views a fresh broad ligament against a 
bright light.) 


Fig. 2. Fig. 3. 


Fig. 2.—A cross section of mesonephric duct as found in the broad ligament. Note the 
simple cuboidal epithelium. (From Gardner, Greene, and Peckham.') 


Fig. 3.—A cross section of a mesonephric tubule. Ciliated and “secretory” cells are 
present. (From Gardner, Greene, and Peckham.') 


It soon became obvious to us that these studies would be greatly facilitated 
if routine blocks were so cut that one section would include the base of the 
ovary and the mesosalpingial portion of the tube, as well as the broad liga- 
ment. (Of course such sections are not found in laboratories where tubes are 
dissected from ovaries before blocks are taken from each of them, separately.) 
Soon we also recognized that only those microscopic preparations of best 
quality were of definite value, since certain details in the accurate differentia- 
tion and identification of various normal structures, as well as abnormalities 
in them, were largely dependent on the finer histologic characteristics of these 
particular broad ligament tissues. Autolysis and dessication result from the 
usual delay in placing operative specimens in proper fixatives. Harsh fixatives 
give rise to undue shrinkage and distortion of cell structures. Rushing tis- 
sues through an Autotechnicon and other mass-production methods resulting 
from the demands on technicians in most present-day laboratories cause fur- 
ther damage. 

The foregoing all-important technical details, i. e., the preferred site and 
extent of blocks, prompt and careful fixation of tissues, and high quality of 
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Fig. 4.—Normal oviduct epithelium in estrogenic phase. (From Gardner, Greene, and 
Peckham’) 


Fig. 5.—On the left is oviduct fimbrial epithelium in the progestational phase. Note 
the projecting nuclei of secretory cells. The low cuboidal epithelium in the middle is 


peritoneal mesothelium. The epithelium on the right is that of a paramesonephric cyst 
and is similar to that of the oviduct. 


Fig. 6.—A paramesonephric tubule found in the broad ligament. The cells are larger 
than in mesonephric tubules and show hormonal changes. This specimen shows progestational 
changes and is identical to the oviduct epithelium. (From Gardner, Greene, and Peckham.’) 
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microscopic preparations, must be reiterated because they are essential in 
studies of this type. Lack of attention to such details in technique, more 
than any other single factor, was responsible in all probability for the confused 
previous state of knowledge about normal structures in adult broad ligaments. 
Also, a failure to abide by these specifications may prevent future workers in 
this field from confirming certain of our observations. Those which are fun- 
damental, include the following: 


(a) The mesonephric duct (homologous to the body of the epididymis 
and the vas deferens in the male) is found close to but outside the musculature 
of the tube and is probably always present in the lateral half of the broad 
ligament. Usually its course is gently undulating. Portions of the duct may 
persist in the mesial part of the broad ligament and continue downward in the 
parametrium beside the corpus, to and into the lateral portions of the stroma 
of the cervix, and then along the lateral wall of the vagina. This duct has its 
own discrete musculature, which includes inner longitudinal and outer eir- 
cular fibers, similar to the ureter. It is lined by a single layer of low cuboidal 
epithelial cells (Fig. 2) with mesially placed nuclei (at least in its broad liga- 
ment, parametrial, and cervical portions). 


Fig. 7.—The wall of an intraligamentary cyst of mesonephric tubule origin. Note the sim- 
ilarity of this epithelium to that of Fig. 3. (From Gardner, Greene, and Peckham.') 


(b) Mesonephric tubules (homologous to the efferent tubules and conus 
epididymis of the male) are more highly convoluted; they extend from the 
rete ovarii to the mesonephrie duct. Their musculature is similar to but less 
well developed than that of the mesonephrice duct; in fact, as mesonephric 
tubules near the rete, this muscular coat is lost. On the other hand, the 
epithelium lining these tubules is more specialized than that in the duct; the 
cells are low columnar, and of two types (Fig. 3), i. ¢., ciliated and nonciliated, 
or secretory. The cytoplasm of ciliated cells stains lightly; nuclei are large 
and centrally located; cilia are prominent. In contrast, the cytoplasm of 
secretory cells stains more darkly; the cells are more narrow, and may even 
appear compressed. 


(ec) Paramesonephric derivatives (including uterine tube and structures 
found in and on the broad ligament) are lined by an epithelium similar to 
but not identical with that of mesonephric tubules. It, too, consists of both 
ciliated and secretory cells. Such epithelium varies in appearance during 
different phases of the menstrual cycle. It is high, and all cells are high 
eolumnar and of the same height, in the estrogenic phase (Fig. 4); whereas 
in the progestational phase, the secretory cells are relatively higher than 
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ciliated cells (Fig. 5) and their nuclei may even project into the lumen of the 
tube. Occasionally one finds tubules in broad ligaments (Fig. 6) whose epi- 
thelium is identical with that of uterine tubes, both in histologic appearance 
and in its response to hormones. Also to be classified in this category are so- 
called accessory oviducts or accessory tubes; these are tiny inconspicuous 


Fig. 8. 


Fig. 9. 


Fig. 8.—A normal rete ovarii. Note how well developed and complex is this structure. 


Fig. 9——Shows a communication of mesonephric tubule with rete. The arrow points 


a junction of typical mesonephric tubule epithelium with low cuboidal epithelium of the 
rete. 


structures of variable length and width, projecting out from the broad liga- 
ment and possessed of open fimbriae. Certainly they are far too common to 
be considered pathologic, although it is readily admitted that the frequency 
with which they are found depends chiefly on one’s industry in looking for 
them. Accessory oviducts are truly miniature uterine tubes, with the usual 
plica or folds, and with identical epithelium that undergoes the same hor- 
monal responses and with a lumen that is usually short; although we have 
one specimen in which the lumen penetrates deeply into the broad ligament. 
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There are several distinct differences between mesonephric tubule and 
paramesonephric structures, although their lining epithelium bears a con- 
siderable resemblance and in a few respects that of mesonephric tubules is 
simply a junior edition of that which lines the oviduct. Here are some of the 
distinct differences: Paramesonephric epithelial cells are 50 per cent larger, 
and so too are their nuclei... Mesonephrie epithelium (both duct and tubule) 
has a well-defined basement membrane, and this is distinctive of it. Para- 
mesonephric derivatives are characterized by so-called ‘‘villi’’; actually 
these are nothing more than cross-sectioned transverse folds or plica; they 
are not villi. Also, the epithelium of the mesonephriec tubule does not show 
the characteristic hormonal changes found in the oviduct, either of the pro- 
gestational phase of the cycle, or menses, or of pregnancy. 


Fig. 10.—Shows normal rete above and an area of cystically dilated rete below. Immediately 
to the right of this latter structure there is an accumulation of hilar cells (arrows). 


Hence, in the identification of various epithelium-lined structures in the 
broad ligament, whether normal, cystic, or tumorous, it is extremely helpful, 
in fact practically essential, that a cross-section of uterine tube be ineluded, 
for comparison of its epithelium with that lining the structures under scrutiny. 

We next studied 101 broad ligament cysts, pedunculated and intraliga- 
mentary. Their walls were quite thin and composed of connective tissue and 
muscle fibers. Such cysts are not neoplasms; they are only distention phe- 
nomena and nothing more. We attempted to determine in each one, on the 
basis of the lining epithelium, whether it was of mesonephriec or parameso- 
nephric derivation. This was possible in 87, or 86 per cent of the series. 
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Twenty-four pedunculated cysts (so-called ‘‘hydatids of Morgagni’’) 
were suitable for study; 22 (90 per cent) were of paramesonephrie origin 
(actually these are hydropic accessory tubes) (Fig. 5); one, of mesonephric 
tubule origin; and one, of mesonephrice duct origin. Of those which were 
intraligamentary, whose origin could be identified, 10 per cent arose from 
mesonephric duct; 50 per cent, from mesonephric tubule (Fig. 7); and 40 
per cent, from paramesonephric derivatives. 


Fig; 11. 


Fig. 12. 


Fig. 11.—A high-power photomicrograph showing cystic rete to the left and hilar cells 
to the right. 


_. Fig. 12.—A still higher power of a section from the same block stained by the Milligan 
trichrome method. The arrow points to a typical oblong crystalloid of Reinke. 


As a result of these studies we coneluded: 


1. Much of the existing confusion in classifying normal and cystic struc- 
tures of the broad ligament can be eliminated by discarding terms based on 
proper names, and by using only those which have histogenic significance. 
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2. Certain well-developed and adult-type structures derived from the 
embryonic mesonephros are present in adult broad ligaments and ean be 
demonstrated quite readily in properly fixed, properly sectioned, and properly 
prepared tissues. 

Embryologists have appropriately termed them in embryos as meso- 
nephric duct, mesonephric tubule, and paramesonephric structures; hence it 
is both logical and desirable that they be accorded the very same terminology 
when they persist as such through adult life, rather than to be labeled with 
thoroughly confusing names, such as Wolffian duct or longitudinal tubule of 
epoophoron; Wolffian tubules, Kobelt’s tubules, epoophoral tubules, or trans- 
verse tubules of epoophoron; and Miillerian duct, respectively. 

3. Mesonephric duct, mesonephric tubule, and paramesonephric struc- 
tures, as well as their respective cystic derivatives, have an individual and 
characteristic histologic appearance; each can be identified in properly fixed 
and properly prepared sections on the basis of the character of their lining 
epithelium. 

4. It is impossible to classify them accurately on the basis of their loca- 
tion in the ligament. 


Fig. 13.—Bilateral broad ligament cystadenomas. Note that they are completely separate 
and distinct from the ovaries. (From Brewer, John I.: Textbook of Gynecology, Williams 
& Wilkins, 1953; lent to Dr. Brewer by Dr. Gardner.) 


Such broad ligament retention cysts should properly be termed either 
peduneulated or intraligamentary depending on their relationship to the 
broad ligament, and as of mesonephric duct, mesonephrie tubule, or para- 
mesonephrie origin, depending on the character of their lining epithelium. 
How much more simple and logical is such a classification, and how futile to 
perpetuate the archaic ‘‘Kobelt cyst, hydatid of Morgagni, and appendix 
vesiculosa; or epoophoral, fimbrial, intraligamentary, intraligamentous, 
junctional, para-ovarian, parovarial, parovarian, paraovarium, paratubal, and 
Wolffian ecyst!’’ 

B. Other Structures Found in the Normal Broad Ligament.— 

Rete ovarti. Due to the precise site from which preferred blocks are cut, 
the hilum of the ovary is included in our sections. We have found that the 
rete ovarii is present in all normal adult females and is a well-developed struc- 
ture. In fact it is almost comparable in size to that of the male, and not as it 
is usually dismissed in textbooks an atrophic remnant, merely a shrivelled edi- 
tion of its brother, the rete testis. Admittedly, the rete is less conspicuous in 
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hematoxylin-eosin sections than in those stained by the trichrome technique, 
and it is also true that the female rete does not have the functional significance 
of the rete testis. Yet it appears surprisingly healthy and well preserved in 
properly fixed and properly stained specimens. It is composed of a complex 
network of epithelium-lined irregular spaces, epithelial cords, and epithelial 


Fig. 14. 


Fig. 15. 
_Fig. 14.—A_ low-power photomicrograph from the right-sided intraligamentous tumor 
of Fig. 13. The luminal surface is at the top. Note the papillary ingrowths. 


: Fig. 15.—A high-power photomicrograph from the same area as Fig. 14. The epithelium 
is a simple, high columnar type. 


tubules (Fig. 8). If one looks for them, he will frequently find sites of junction 
of mesonephric tubules with rete ovarii (Fig. 9), although these are said not 
to occur in females. The epithelium of the irregular clefts and more central 
tubules and cords is low columnar and there is no basement membrane. On the 
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periphery, the epithelium may be columnar with nuclei that are creased or in- 
folded*®; also in that location there is a basement membrane. In reality this 
change in the epithelium at the periphery represents the junction of the rete 
with medullary tubules or cords. 


Although the rete, strictly speaking, is not a broad ligament structure, 
rete cysts project into and cause enlargement of the broad ligaments. Such 
cysts also are distention phenomena, not true tumors. This subject will be 
discussed in some detail in a future publication. 


Medullary tubules are homologous to the tubuli recti of the male. They 
are not common but when present may extend from the rete to and into the 
medulla of the ovary. This subject will also be discussed in future publica- 
tions. 


Fig. 16A.—Low power of a thick-walled, fibropapillary cystadenoma of the broad ligament. 


Hilar or interstitial cells are constant findings in normal adult female 
broad ligaments (Fig. 10). This subject was discussed in a previous publica- 
tion® and the references will not be repeated here. Such cells have a distinct 
cell membrane, uniformly shaped nuclei, and a considerable amount of 
eosinophilic staining cytoplasm in which, with proper staining, crystalloids of 
Reinke can sometimes be demonstrated (Figs. 11 and 12). As one should an- 
ticipate, there is great variation in the number of interstitial cells found in 
different individuals, but apparently they are both a universal and a normal 
finding; probably they produce at least a portion of the androgen elaborated 
in every female. 


Accessory adrenals are fairly common findings in normal broad ligaments. 
With the exception of an absence of a medulla they are counterparts of nor- 
mal human adrenal glands, including a characteristic capsule, appearance of 
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individual cells, arrangement of cells in relation to each other, and in the lack 
of connective tissue containing collagen within the substance of the gland. 


II. Tumors of the Broad Ligament 


Defintion.—Tumors of the broad ligament may be defined on the basis 
of location as those which occur in or on the broad ligament, but are completely 
separated from and are in no way connected with either the uterus or the ovary. 
In this study, the hilar region of the ovary and the mesovarium are considered 
to be a part of the broad ligament. Hence tumors of the rete ovarii will be 
included here. 

The usual mesonephrie and paramesonephrie cysts of broad ligaments are 
not true tumors; they are merely distention phenomena. Their walls are com- 
posed of compressed connective tissue and muscle fibers but they are relatively 
thin, in contrast to true cystic neoplasms in which the fibrous tissue wall of 
the cyst takes an active part in the growth. Further, in distention cysts of 
paramesonephrie¢ origin, usually one may find attenuated or stubby so-called 
‘‘villi’’ which in reality are only cross-sections of plica or mucosal folds, just 
like those in the uterine tube. These have been erroneously interpreted by 
some as ‘‘papillae’’' and the cyst as a neoplasm, particularly in poorly fixed 
and poorly prepared sections. 


Fig. 16B.—High power of an area from Fig. 16A. The lightly staining cells are ciliated. 


In respect to size, most of the tumors which we shall deseribe were small ; 
in fact many of them were only chance findings in microscopic preparations. 
In respect to symptoms and clinical significance, most of these tumors were 
of only academic importance and were found because our group is interested 
in and looks for abnormalities in broad ligaments. In the few instances where 
these tumors actually had clinical significance, the history and clinical prob- 
lem will be related for those individual specimens. 

Our series includes 27 tumors of the broad ligament. These have been 
divided into the following categories : 


Myoma 

Fibroadenoma (pedunculated) 
Cystoma, serous 
Cystadenoma, serous 

Brenner tumor 
Granulosa-theea cell tumor 
Adenoma, rete 

Adenoma, paramesonephrie 
Adenocarcinoma 
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One small mucinous cystadenoma, or more properly mucinous cystadeno- 
fibroma, was not included because it probably arose in the medullary region 
of the ovary and not the hilum or mesovarium. 


Three Myomas.—It was deemed necessary to omit from this study all my- 
omas in which there was the slightest question either of extension from or 
connection with the uterus. That restriction promptly excluded all of the 
larger myomas; hence these three are tiny tumors. One was located on the 
tube and apparently arose from its musculature. The others were minute and 
were deep in the broad ligament, actually located near the rete in the hilum 
of the ovary. 


Five Serous Cystomas.—Tumors of this type must be differentiated from 
distention cysts. This is accomplished primarily by the collagen fiber char- 
acter and especially the thickness of the fibrous tissue wall. Both true 
cystomas and distention cysts may be lined by a simple type of epithelium, 
either cuboidal or low columnar and by either a uniform type of cells or a 
‘“‘two-cell type’’ of epithelium. 


Fig. 17—Low power of a granulosa-theca-cell tumor of the broad ligament. The ovary is 
to the left and the tumor to the right with the cross-sectioned oviduct in the upper right. 


One of these cystomas had clinical significance. It was 12 em. in diameter 
and was removed by Dr. Greene during the fourth month of pregnaney. He 
had watched it for six weeks; clinically he considered it to be an ovarian tu- 
mor, so waited until he believed the implantation of the pregnancy stable; 
of course he was able to enucleate it from the broad ligament without disturb- 
ing either the tube, or the ovary, or the pregnancy. The patient made an 
uneventful convalescence and was delivered at term. 


Nine Serous Cystadenomas.—These tumors varied greatly in size; some 
were tiny. All had thick walls; some were simple and others were papil- 
lary. Fig. 13 is a photograph of the gross specimen of bilateral serous cystad- 
enomas; each of them is separate and distinct from its corresponding ovary. 
Also the tubes bend over each tumor similarly. This specimen was obtained 
from a postclimacteric woman who complained of right lower quadrant pain 
of recent duration. Her complete general workup was entirely negative. The 
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right adnexal tumor was recognized and because of tenderness and lack of 
mobility was considered by Dr. Gardner to be an ovarian malignancy; hence 
operation was urgently recommended. These tumors were papillary eystadeno- 
mas. Fig. 15 is a high-power photomicrograph of the epithelium; cilia were 
not present. Three years have passed and the patient is free from symptoms 
and apparently well. Fig. 16A is a low- and Fig. 16B is a high-power photo- 
micrograph from a smaller papillary cystadenoma of the broad ligament noted 
grossly at operation by one of us (G. H. G.). It showed a more typical two-cell 
type epithelium. 


Fig. 19. 


Fig. 18.—A granulosa-cell area. This is a Wilder reticulum (counterstained with 
hematoxylin and eosin) preparation. Note that the black reticular fibers are around 
groups of cells. 

Fig. 19.—A similar preparaticn from a theca-cell area. Note that the reticular fibers 
tend to surround individual cells. 


Five Brenner Tumors.—One of us (Dr. Greene,*) has written in detail 
about ‘‘The Diverse Origins of Brenner Tumors’’ and therein has recorded 
that some (but not all) Brenner tumors originate from the rete. Usually they 
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are tiny and chance findings. Five such tumors are included here as tumors 
of the broad ligament; all were actually located in the hilum and/or medulla 
of the ovary. Additional specimens were noted of metaplasia of rete epi- 
thelium into typical ‘‘Brenner’’ epithelium but they were not considered to 
be tumors, because of the paucity of fibrous stroma. In most of those that 
were catalogued as true Brenner tumors of rete origin, there was continuity 
with the normal rete or mesonephriec tubules. 


One Granulosa-Theca-Cell Tumor.—This specimen was obtained at laparot- 
omy in 1948 by Dr. Greene from a 64-year-old woman. Her menopause oc- 
curred at the age of 40, i.e., in 1924; at 58, in 1942, she had had a curettage 
because of uterine bleeding and had been told that the curettings showed 
hyperplasia of the endometrium. Two years later the bleeding recurred; she 
was again curetted; again the diagnosis was hyperplasia and she was then given 
2,400 mg. hr. of intrauterine radium. Four years later she came to Dr. Greene; 
as was to be expected he found an extensive adenocarcinoma of the endome- 
trium which also involved the upper portion of the endocervix. In addition, 
there was a 3.5 em. solid tumor of the right broad ligament (Fig. 17), com- 
pletely separate both from the tube and from the ovary. In part, this tumor 
shows a typical granulosa-cell (Fig. 18) component, and in part it is composed 
chiefly of theea cells (Fig. 19), with areas of transition between the two. 


Fig. 20.—A rete adenoma of the broad ligament. There was continuity between this 
tumor and the adjacent normal rete in the serial sections. In this photograph, part of the 
normal rete is to the top, left. 


This patient survived for three years and presumably died of a cerebro- 
vascular accident. An autopsy was not performed, however, so we are not 
certain about the exact cause of death and we do not know about recurrence 
of the cancer. 

Incidentally the cross-files in our laboratory of the Department of Ob- 
stetrics and Gynecology at Northwestern University include a total of 55 
granulosa-theea and theca-cell tumors derived from the several Medical School 
affiliated hospitals. This particular case is one of the two in that group which 
is associated with carcinoma of the endometrium. It should be added that, 
in our opinion, such association in this patient was merely fortuitous and 
accidental, and in no way bespeaks a cause-and-effect relationship. 


One Rete Adenoma.—This tumor was a chance finding in serial sections 
of the lateral half of a broad ligament. In those serials, the epithelium of the 
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tumor is continuous with that of the normal adjacent rete ovarii. The tumor 
is composed (Fig. 20) of interconnecting tubules and cords and is similar in 
appearance to one reported by Robert Meyer’ which he considered to be a 
well-differentiated arrhenoblastoma. 


Fig. 21. 


Fig. 22. 


Fig. 21—Paramesonephric adenoma of the broad ligament. The epithelium of this tumor 
was identical with that of the oviduct. 
Fig. 22.—High power of the adenocarcinoma of the broad ligament. 
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The patient from whom our tumor was obtained did not show evidence 
of masculinization; this should not be surprising since there were no inter- 
stitial cells associated with the tumor and very few were found in the broad 
ligament. 


One Paramesonephric Adenoma.—This was a small swelling in the broad 
ligament extending downward into the hilar region of the ovary. Sections of 
it show a very definite fibrous stroma background as one would expect in a 
true tumor, and epithelial elements consisting of both ciliated and secretory 
eells (Fig. 21). The epithelium of the tumor is identical with that in the near- 
by uterine tube, i.e., the same size cells showing the same hormonal response. 
Hence there can be little doubt that this particular adenoma is of parameso- 
nephrie origin. 


One Adenocarcinoma.—This material was obtained from Dr. John I. Brewer, 
although two of us (R. R. G. and G. H. G.) had seen the patient prior to opera- 
tion. Her complaints were limited to pain and weakness of the left leg. She 
was approximately 50 (but reluctant to give her exact age), and a nullipara, 
with a hard left lateral fixed pelvic tumor that was separate from the uterus 
and extended downward into the paravaginal tissues. X-ray studies showed 
displacement without involvement of the left ureter; an ‘‘erosion’’ of the left 
ilium; and at least one distant metastasis, in a rib. Hence, preoperatively 
this was thought to be a malignancy of extragenital origin. At exploratory 
laparotomy Dr. Brewer found that the tumor was in the left broad ligament 
and inoperable; it did not involve either the tube, ovary, or uterus. 


Microscopically, the biopsy of the tumor showed well-differentiated adeno- 
carcinoma (Fig. 22), presumably arising from one or another of the broad 


ligament structures. Strangely enough, this well-differentiated adenocarci- 
noma showed a beautiful (albeit temporary) clinical response to deep x-ray 
therapy. The tumor in the rib disappeared and for a while the tumor in the 
pelvis involuted markedly. The patient lived for twenty-seven months after 
the operation. 


Comments 


We are fortunate in that all of the gynecologic operative specimens from 
both Chicago Wesley Memorial Hospital and Passavant Memorial Hospital 
reach our laboratory at Northwestern, after the hospital pathologists have cut 
their blocks and made their official reports. (Parenthetically it should be 
added that we are most grateful for their cooperation, forbearance, and care 
in not mutilating specimens.) In addition, interesting specimens from other 
Northwestern affiliated hospitals are sent to our laboratory. Perhaps it is 
because of this large volume of material that we are able to report such a rel- 
atively large number of broad ligament tumors. Be this as it may, we also 
believe that the frequency of such tumors, in anyone’s experience, is directly 
related to his interest in the subject and thus how much or how well he looks 
for them. Certainly, unless one is interested, small grossly visible broad liga- 
ment tumors will be overlooked. Also, with the usual technique of cutting 
separate blocks of uterine tubes and of ovarian cortex, microscopic tumors will 
be missed. In addition, unless one is careful, it seems likely that large broad 
ligament tumors with ovary thinned and inconspicuously stretched out over 
their surface will be considered as ovarian cystomas or cystadenomas. We 
suspect that we have committed this particular sin ourselves. Unfortunately, 
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we also suspect that when cystadenomas or ecystomas are sufficiently large 
and the ovary sufficiently stretched out or attentuated over the surface, it 
is not possible to determine their exact origin, i.e., broad ligament or ovary. 

The present authors bear a grudge (or have a semantic block) against the 
Cohnheim theory of ‘‘embryoniec rests’’ for the histogenesis of tumors. For- 
tunately this theory has been fairly well forgotten, except in the field of 
gynecologic pathology. Here the theory dies hard and probably persists be- 
cause of human acceptance of ‘‘inverted’’ (or should it be ‘‘subverted’’) 
logic, e.g., ‘You can’t prove Iam wrong! Therefore I am right.’’ 

Nevertheless we hope that this presentation has demonstrated that there 
are numerous epithelial structures in the broad ligament made up of adult- 
type cells, from which tumors of epithelial type can be derived. Certainly 
there is sufficient fibrous tissue and smooth muscle tissue to explain the origin 
of fibromas and fibroadenomas. 

We have intentionally omitted a discussion of the exact origin of our 
cystomas and cystadenomas. This must await further study; probably it 
involves the use of histochemical techniques. As a very tentative and prob- 
ably hazardous ‘‘ guess,’’ it seems likely that cystomas and cystadenomas with 
both seeretory- and ciliated-type cells are of mesonephric tubule origin. Those 
with nonciliated columnar epithelium probably are derived from the rete- 
medullary tubule complex. It is planned to study this subject in more detail. 

The probable origin of certain others of these tumors has been mentioned 
in the text. It seems likely that the paramesonephric adenoma was of para- 
mesonephrie tubule or aberrant oviductal tissue origin. The rete adenoma had 
epithelium similar to, and was in direct continuity with, normal rete. It seems 
most specious to try to assign any other origin than rete to this tumor. De- 
tailed evidence that the type of Brenner tumor presented here arose from rete 
has been presented elsewhere.® 

It seems probable that the granulosa-theea-cell tumor arose from mis- 
placed or accessory ovarian tissue. Postulation of any other origin seems 
like unnecessary gilding of the lily. 

We ean only speculate on the origin of the adenocarcinoma in the broad 
ligament. This patient had a most complete workup, so it seems unlikely that 
she had a primary tumor elsewhere, and that the broad ligament process was 
a metastasis. At one time, one of us (R. R. G.) thought that he was able to 
distinguish ciliated cells in this tumor, but more careful study with special 
stains has not confirmed this. The cells do have a peculiar ‘‘brush-border’’ 
appearance, however (Fig. 22). To our knowledge none of the epithelial ele- 
ments normally found in the broad ligament has such ‘‘brush-border’’ appear- 
ance, although the overlying mesothelium (peritoneum) in properly fixed and 
carefully prepared specimens does have a very definite ‘‘brush border.’’ It 
seems prudent not to guess further as to the exact progenitor of this adeno- 
carcinoma. 
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Strangely enough, ‘‘mesonephromas’’ were not encountered, although we 
were working in the area where one could most expect to find them (granting 
that the origin of such tumors, if they exist as an entity, is actually from 
‘‘mesonephric remnants or rests’’). 


Conclusions 


1. With such a variety of potential sources for tumor development, i.e., 
from the structures normally present in the adult female broad ligament, there 
is no need to revert to the Cohnheim theory of embryonic rests to explain the 
presence of true tumors in the broad ligament. 


2. By the same token, it is surprising that true tumors of the broad liga- 
ment are relatively so uncommon. Perhaps many are not being recognized 
as such. 
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Discussion 


DR. ROBERT L. FAULKNER, Cleveland, Ohio.—The authors’ presentation is the 
result of long-standing continued interest in the broad ligament. In addition to previous 
study of the embryology and anatomy of this region they have now reported their observa- 
tions on a group of tumors occurring in this locality and in so far as possible commented 
upon their probable origin. It is amazing that 20 of their 27 reported tumors are varieties 
which are not in the common lists of broad ligament tumors, viz., serous cystomas and 
cystadenomas, Brenner tumors, and one granulosa-cell tumor. This is not to say that in 
view of the meticulous methods employed in their identification there can be much doubt 
of their proper classification. It simply means that most of us have not had the material 
or made use of it sufficiently to accumulate such a series. 

Whether one has a special interest in the broad ligament or not, attention is forced 
in that direction on occasion by some of the bizarre carcinomas. I would like to ask the 
authors about the following case and to inquire if in their experience, or thinking, such 
a tumor could be of mesonephric-duct origin. A young woman of 34 presented herself 
with a draining vaginal sinus of 5 months’ duration which was apparently connected with 
an indurated abscess cavity 8 cm. in the left broad ligament. Diagnosis had not been 
established. Guesses ranged from actinomycosis to carcinoma. Investigation of the 
uterine corpus and cervix was negative. Rather heroic biopsy of the broad ligament 
mass finally established the diagnosis of epidermoid carcinoma. She received no benefit from 
x-ray therapy and was finally operated upon with removal of the tumor mass which was 
entirely separate from the cervix or the uterus. 

Our confusion arose, of course, because this was a moderately well-differentiated 
epidermoid carcinoma, almost certainly not of cervical or vaginal origin. Do the authors 
think that in the lower reaches of the mesonephric duct squamous carcinoma is occasionally 
possible, either from plaques of transitional or squamous epithelium already there, or 
through some process of direct or indirect metaplasia? 


DR. ANDREW A. MARCHETTI, Washington, D. C.—This discussant is in complete 
agreement with the authors’ semantic block against the Cohnheim theory of “embryonic 
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rests” for the histogenesis of tumors. Cells of embryonal rests do not preserve their 
undeveloped character. Generally they differentiate and acquire the features of adult 
cells. Adrenal gland cells which are found in the broad ligament (hilus of the ovary), 
for example, or the epithelial cells of the paramesonephric derivatives included in the broad 
ligament are as mature as their fellows in the normal adrenal gland and in the oviduct. 
The only thing abnormal about them is that they are misplaced. 

Even with the historical affection which this discussant has for Wolff and Miiller, he 
must acquiesce in the authors’ insistence upon giving the structural derivatives in the 
broad ligament their histogenetic designation. In their thesis, it is the key to the clarifica- 
tion of the origin and the simplification of the classification of broad ligament cysts and 
tumors. 

The authors were able to determine the derivation of 86 per cent of the 101 peduncu- 
lated and intraligamentary cysts which they studied. It was interesting to note that 90 
per cent of the pedunculated and 40 per cent of the intraligamentary ones were identified 
as paramesonephric in origin. To average the combination, approximately two thirds 
then were of paramesonephric derivation. The combination of pedunculated and intra- 
ligamentary cysts in the remaining third were either of mesonephric duct origin or of 
mesonephric tubule origin, predominantly the latter. 

There appears to be no argument against the manner in which the authors defined 
tumors of the broad ligament. Nor does one have to wonder why they were able to col- 
lect 27 tumors of the broad ligament. Among the 27 tumors which were classified, I am 
in accord with the interpretation which was placed on the probable origin of the 3 myomas, 
the 5 Brenner tumors, the rete adenoma, and the paramesonephric adenoma. 

The origins of the granulosa-theca-cell tumor and the adenocarcinoma, I believe, 
were correctly based on speculation. 

The 5 serous cystomas and the 9 serous cystadenomas whose exact origin “was most 
carefully omitted” in the discussion by the authors interested me most. The authors duly 
stated that further study must be given this subject. They did offer a very tentative 
and probably hazardous ‘‘guess’’ that the cystomas and the cystadenomas with both se- 
eretory- and ciliated-type cells are of mesonephric tubule origin. This discussant would 
like to presume upon the privilege by offering a more tentative and probably more haz- 
ardous “guess” than the authors. Based purely upon an impression and upon the pre- 
ponderance of paramesonephric derivatives which the authors found among the peduncu- 
lated and the intraligamentary cysts of the broad ligament, it seems more likely to me 
that the cystomas and the cystadenomas will be found to be of paramesonephrie origin. 


DR. GARDNER (Closing).—Far be it from our group, who certainly do not shy 
away from the concept of metaplasia, to doubt that Dr. Faulkner’s broad ligament epider- 
moid carcinoma could have originated through such change in cells of mesonephric origin. 

Frankly, I would not have been surprised had the discussers taken me to task for 
‘‘beating the drum’’ once more about our previously published classification of broad 
ligament “distention” cysts. Of this I have been guilty, and willfully so, since we believe 
that such a classification based on histogenesis is so logical, so proper, and so appropriate 
that we had hoped it would have been accorded wider acceptance by our contemporaries. 

We carefully avoided a detailed discussion at this time about a probable origin for 
both serous cystomas and serous cystadenomas, because we believe that there are several 
additional factors to be taken into consideration about their genesis, and these have not 
even been mentioned in this paper. Certainly there is a possibility that such tumors may 
arise from the epithelium of the rete or of medullary tubules. Furthermore we have 
demonstrated that serous cystomas and serous cystadenomas are not always lined by a 
two-cell type of epithelium, and Dr. Marchetti re-emphasized this particular point in his 
discussion. Hence we refrained from expressing a definite opinion now about the origin 
of these particular broad ligament tumors. Further study is necessary, and we are in 
the process of making such investigations. 
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AN ANALYSIS OF 1,000 CONSECUTIVE MIDFORCEPS OPERATIONS* 


Rosert A. Coscrove, M.D., Jersey Crry, N. J., AND OWENS S. Weaver, M.D., 
WILMINGTON, DEL. 


(From the Margaret Hague Maternity, Hospital, Jersey City, N. J.) 


HE obstetrical forceps have been in use for over 400 years and for most of 

that time have constituted the principal artificial means of relatively safe 
delivery of a living child through the maternal birth canal. For the past 70 
years, cesarean section has gradually encroached upon the use of the forceps 
operation, generally to the betterment of fetal and maternal mortality and mor- 
bidity. 

How extensive such a change should be with the hazards of cesarean 
section remaining greater thar the hazards of vaginal delivery, particularly 
for the mother, apparently seems to be a matter of controversy in current obstet- 
rical practice. 

One thousand consecutive midforceps operations performed by at least 
ninety-six different operators were subjected to serutiny in an attempt to de- 
termine the justification for the midforceps operation (Tables I and II). 
The operations classified as midforceps at the time of this study were defined: 
‘“When the vertex is engaged, and the biparietal diameter of the head is about 
at the level of the interspinous line.’’ 


TABLE I. PROFESSIONAL RANK OF OPERATORS 


NEONATAL 


RANK NUMBER PRIVATE CONSULTATION DEATHS STILLBIRTHS 
Attending 9 303 74 2 6 (4) 
Asst. Attending 17 165 66 $3 (1) 3 (2) 
Resident 33 144 91 8 (2) 4 (1) 
Asst. Resident 23 63 26 0 0 
Intern 14 16 1 0 0 
Uncertain 0 11 8 0 2 


TABLE II. Source oF MATERIAL 


Private 
Consultation 266 

Clinic 74 

Non-clinie 


Analysis of Data 


_ Fig. 1 indicates the comparative frequency of the various types of de- 
livery at the time these operations were performed. The incidence of 1.9 per 
cent for midforeeps represents about one half that of cesarean section. It is 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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worth noting that the general policy of the staff of the hospital is to allow 
spontaneous evolution of labor, and ‘‘elective’’ forceps operations are not 
generally used for the termination of normal labor. Any forceps operation 
performed is generally done with the knowledge of at least one other staff mem- 
ber, and most such procedures have a reasonably legitimate indication. 

There was one maternal death not related to the method of delivery, that 
of a patient moribund with a ruptured cerebral aneurysm who was delivered by 
midforceps in the interest of the fetus. The mother was comatose at delivery 
and died shortly thereafter; the infant lived. 

Table III notes the indications for the midforceps operation. Six 
hundred eighty patients were nonparous and 320 parous prior to delivery. 
In each group the perinatal loss is noted. Dystocia generally meant deep 
pelvic arrest, but the records indicate frequent use of the term when ‘‘in- 
ertia’’ might be better employed. Inertia was used to indicate lack of uterine 
power in the absence of demonstrable arrest. Such separation is subjective and 


open to criticism and it might be more satisfactory to place both groups in one 
category. 


SPONTANEOUS CEPHALIC 
76.8% 


Fig. 1.—Comparative frequency of various delivery procedures during time of survey. 


‘‘Shorten second stage’’ was the designated indication when the situation 
warranted the assumption of early spontaneous delivery, but because of anes- 
thesia forceps were often applied in multiparous women when the vertex was 
still in a transverse position. 

‘‘Teaching’’ was used in the same circumstance to allow the resident staff 
to apply instruments on heads either in the transverse or posterior positions. 

‘Fetal distress’’ usually was diagnosed when the fetal heart tones were 
over 160 per minute or under 100 per minute with or without observation of 
meconium. Generally, involvement of the cord rather than dystocia was an- 
ticipated at application. 
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The staff generally is not committed to routine repeat cesarean sections 
and feels that cases in which vaginal delivery is anticipated should have the 
second stage of labor shortened as much as possible. Whether a midforceps 
operation in such situations is defensible is doubtful. 

Prolapsed cord occurred in a few cases in which the operator judged de- 
livery faster by forceps than by cesarean section because of the time consumed 
in preparation for the latter. 


TaBLE III. INDICATIONS 


| NEONATAL 
DEATHS STILLBIRTHS 

Dystocia (all) 5 
Shorten second stage 
Fetal distress 
Prior cesarean section 
Teaching 
Inertia 
Abruptio placentae 
Prolapsed cord 


Maternal Morbidity 


The maternal morbidity in terms of birth-tract injuries is numerically 
large (Tables IV and V). There were 25 fourth-degree extensions (complete 
perineal tears), 35 third-degree extensions (tears of either the sphincter muscle 
or the rectal mucosa but not both), and 40 second-degree extensions. In this 
apparently large group of extensions there was one case of postpartum hemor- 


rhage. Fifty-four of these infants exceeded 3,500 grams in weight. One of 
the three clinical divisions and several of the attending obstetricians perform 
routine median episiotomies in all vaginal deliveries, believing the anatomical 
results to be superior to those of the mediolateral variety, even at the risk of 
extension which causes little if any extra trouble if properly repaired. Such 
judgment, though perhaps arguable, appears justified because all such exten- 
sions healed satisfactorily. 


TABLE IV. MATERNAL MORBIDITY 


Perineal injury 
4° Extension 
3° Extension 
2° Extension 
54 infants exceeded 3,500 grams in weight 
Cervical lacerations repaired 
19 infants exceeded 3,500 grams in weight 
23 forceps rotations 
Vaginal extension of episiotomy 
62 infants exceeded 3,500 grams in weight 
None of foregoing required additional hospitalization 
Blood loss exceeded 500 ¢.c. in 23 instances 
Bladder injuries, vesicovaginal fistulas 
Repaired successfully immediately 
Repaired 6 months post partum 
All occurred with rotation with Kielland forceps 
All occurred in the hands of one operator 
Ruptured uterus 
Prior cesarean section for abruptio placentae, fetal dis- 
tress. Rupture probably occurred prior to operation and 
caused the distress 
Fracture of coccyx 
Foot drop 


5 
35 
0 
29 
162 
9 
] 
1 
1 
1 
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TABLE V. MATERNAL MorRBIDITY Not RELATED DIRECTLY TO OPERATION 


Perineal abscess 

Hematoma of perineum 

Dehiscence of episiotomy 

Uterine atony with hysterectomy 
Hours post partum 
10 days post partum 
44 days post partum 

Endometritis 

Mastitis 

Pyelitis 

Cystitis 

Aspiration pneumonia (mild) 


There were 29 cervical lacerations with 7 postpartum hemorrhages; 19 in- 
fants exceeded 3,500 grams in weight and forceps rotation was used in 23 
instances. The cervix is inspected routinely after midforceps operations, and 
it is conceivable that some of these lacerations which did not cause hemorrhage 
would otherwise not have been noted. 


Vaginal extension of episiotomies occurred in 162 instances with 15 post- 
partum hemorrhages; 62 of the infants exceeded 3,500 grams in weight. Many 
of these extensions were of minor importance and were diagnosed by conscien- 
tious house officers who were required to describe the operations fully. 

Bladder injuries had serious consequences in 3 instances of vesicovaginal 
fistula. Two of these were repaired successfully at the time of delivery, and 
the third was repaired six months post partum, also successfully. All 3 fistulas 
occurred during the course of rotation and delivery with Kielland foreeps in 
the practice of one operator, during a rather short period of time, and pre- 
sumably were due to some error in technique which has not recurred. 

One rupture of the uterus occurred through the scar of a previous cesarean 
section before the application of forceps, which was done for fetal distress, but 
too late to save the infant. 


Three hysterectomies were performed post partum for uterine atony, one a 
few hours, one ten days, and the third forty-four days post partum. How 


necessary they were is a matter of conjecture but the records do not indicate 
any relation to the means of delivery. 


Other maternal morbidity, probably not directly related to the means of 
delivery, included instances of endometritis, pyelitis, mastitis, cystitis, aspira- 
tion pneumonia, perineal abscess, perineal hematoma, and dehiscence of episi- 
otomy and foot drop. 


Perinatal Mortality 


The total fetal wastage was 2.8 per cent—1.5 per cent stillbirths and 1.3 
per cent neonatal deaths (Tables VI, VII, and VIII). They are listed in de- 
tail with what appears to us to be a reasonable separation into three groups. 
First, those infants who were stillborn or who died after birth and whose deaths 
appear directly attributable to the method of delivery; second, those whose 
deaths may have been due to the method of delivery; and third, those who would 
not have survived no matter how delivered. 


At least twelve infants (1.2 per cent) probably would have lived if their 
mothers had been subjected to cesarean section or the particular operators had 
been more facile or experienced in the use of forceps. Whether such errors 
were in technique or judgment is not resolvable in all instances. 
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Total hospital perinatal mortality 
Neonatal 18 per 1,000 
Stillborn 16 per 1,000 

Midforceps only, perinatal mortality 
Neonatal 13 per 1,000 
Stillborn 15 per 1,000 


34 per 1,000 live births 


28 per 1,000 live births 


TABLE VII. NEONATAL DEATHS 


WEIGHT 
(GRAMS) 


STATION OF 
PEAK OF 
VERTEX AT OR 
BELOW LEVEL 
OF ISCHIAL 
SPINES 
(CM. ) 


HOURS 

MEM- 

HOURS BRANES 
OF RUP- 
‘LABOR | TURED 


HOURS 
OF 
SECOND 
STAGE 


TYPE OF 
FORCEPS 


OPERATOR 


CAUSE OF 
DEATH 


2,390*t 
3,800 
5,100 
3,912 
3,590 
2,350 
3,090 


2,090*t 
3,700 


2,900 


2,980t 


Resident 20 6 Kielland 


Asst. at- 16 


tendingt 
Resident 


Kielland 


16 Dewees 


Resident 11 Kielland 


Asst. at- 
tending 


15 Dewees 


Resident Kielland 


Attend- 
ingt 


Resident 


Kielland 


Dewees 


Resident Kielland 


Resident Dewees 


Attend- 
ingt 


Kielland 


Asst. at- 
tendingt 


Resident 


Tucker- 


McLane 


Intracranial 
injury 

Intracranial 
injury 


Intracranial 
injury 


Intracranial 
injury 


Rupture of liver 


Intracranial 
injury 


Unknown 


Atelectasis 


Severe congenital 
heart anomaly 


Multiple congeni- 
tal anomalies 


Toxoplasmosis 


Severe congenital 


heart anomaly 


Kielland Cyclops, ete. 


*Twins. 
*Multipara. 
tBoard certified. 


Sixteen infants were lost in the nonparous group, 12 in the parous women. 


There were 12 sets of twins in the series. Three of the infants died neo- 
natally; one had a severe congenital defect, the other two weighed less than 
2,500 grams, one of whom presented as a brow and died of intracranial injury; 
the other died of atelectasis after prolonged labor. 


It is perhaps worthy of note that 4 of the 5 infants who succumbed to 
intracranial damage were delivered by personnel of limited experience. 
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TABLE VIII. 


STILLBIRTHS 


WEIGHT 
(GRAMS) 


OPERATOR 


HOURS 
OF 
LABOR 


HOURS 
OF 


STAGE 


SECOND 


STATION OF 
PEAK OF 
VERTEX AT OR 
BELOW LEVEL 
OF ISCHIAL 
SPINES 


TYPE OF 
FORCEPS 


TIME AND 
CAUSE OF 
DEATH 


(CM. ) 


5,030* Resident 13 3 2+ Kiel- 


land 


Intra partum: 
Impacted 
shoulder 


Resident Kiel- 


land 


Intra partum: 
Impacted 
shoulder 

Attend- 

ingt 

Attend- 

ingt 

Asst. At- 

tendingt 


Kiel- 
land 


Intra partum: 
Tight cord? 


Dewees Intra partum: 


Ruptured uterus 

Kiel- 
land 
Kiel- 
land 


Intra partum: ? 


Resident Intra partum: 


Pitocin? 


Resident Dewees Intra partum: 
Maternal dia- 


betes 


Attend- 
ingt 


Dewees Intra partum: 


Prolapsed cord 


Attend- 
ingt 

Attend- 
ingt 


Asst. At- 
tending t 


Elliott Ante partum: 


Atelectasis 


Dewees Ante partum: 


Craniotomy 


Dewees Ante partum: ? 


Resident Dewees Ante partum: 


Torsion cord 


Resident Kiel- 


land 


Ante partum: 
Tight cord 


Asst. At- 
tending t 


Kiel- 
land 


Ante partum: 
Maternal dia- 
betes, ete. 


2,700 Attend- 
ingt 

*Multipara. 

*Board certified. 


Kiel- 
land 


Ante partum: 
Tight cord 


In all but one instance the hours of labor were within average limits, and 
in 9 of 13 instances the station of the head would classify the operation as of 
the ‘‘low-mid’’ variety. 

Seven infants who died subsequent to birth were subjected to a forceps 
delivery because of arrest, 4 such deaths being due to intracranial injury. 


The stillborn infants died of a variety of causes. From the preventive 
standpoint the most important cases were those of 2 oversized infants of 
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multiparous women who died during attempts to free impacted shoulders. The 
labors of these women were of average duration and they had ample gynecoid 
pelves, but could not deliver infants of over 5,000 grams. 

The other factor that caused deaths intra partum was fetal distress during 
the second stage of labor. When such distress is noted in a multipara with a 
fully dilated cervix it is usually more expedient to deliver the infant by ex- 
traction through the birth canal than to subject the mother to cesarean section, 
when it is problematical whether the operation will actually be in time to save 
a compromised infant. Until the causes of such distress are more readily and 
accurately diagnosed some infants will be lost. 

Such factors as the length of labor, the length of time the membranes 
were ruptured, the length of the second stage of labor, the weights of the in- 
fants delivered, and the anesthetic agents used for delivery have all been 
studied in relation to the neonatal deaths and stillbirths. None of these seemed 
to have an effect on perinatal loss. 


Pitocin 


The use of posterior pituitary extract to combat inertia and even minor de- 
grees of disproportion is becoming a common obstetrical procedure, in addition 
to its even greater use for the induction of labor. 

Labor was induced in 38 (3.8 per cent) of the patients in this series with 
Pitocin, labor was stimulated in 110 (11 per cent) additional patients with 
Pitocin, generally but not always by the intravenous technique. While the 
general opinion of the staff is that the use of Pitocin occasionally avoids the 
necessity for cesarean section, the relatively large percentage of patients who 
were finally subjected to forceps delivery, which could be more traumatic to 
the infant than suprapubic delivery, leaves some doubt as to its desirability 
if there is any question of even a minor degree of disproportion in a particular 
ease. It is not reasonable to stimulate labor in a borderline ease to the point 
of engaging the vertex, if the augmented uterine forces are still unable to pro- 
duce spontaneous delivery. There was one instance in which Pitocin was held 
responsible for a stillbirth in which fetal distress was first noted during the 
administration of the drug. 


Application of Forceps 


Eight hundred eighteen (81.8 per cent) forceps applications were per- 
formed with the peak of the calvarium 2 em. or more below the interspinous 
line (low midforeeps). Twenty-three cases of fetal loss occurred in this group, 
the remaining 182 (18.2 per cent) cases of application at higher stations ac- 
counting for the loss of 7 infants (midforceps). 

The percentages are not significant but tend to indicate that the higher 
application increases fetal hazard. 


Type of Forceps 


Ten varieties of forceps were used in this series of operations (Kielland, 
Dewees, Barton, Elliott, Tucker-McLane, Piper, Hodge, Tarnier, Hawks-Dennen, 
and Luikart). Generally the Kielland instrument was used in transverse and 
posterior positions for rotation and extraction, and the Dewees axis traction 
instrument for extraction in anterior positions. The instances of the use of 
manual rotation, Seanzoni maneuver, or multiple application rotation (‘‘key-in- 
lock’’) were insignificant in number. 

Usually the Kielland forceps were applied in the classical manner described 
by the inventor for transverse positions and in the inverted position for pos- 
terior positions. In all cases the aim was to accomplish cephalic application. 
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The Dewees forceps were likewise applied and axis traction accomplished in 
the fashion outlined in standard textbooks. Whether the use of other instru- 
ments would have greatly changed the results cannot be determined. 


There were 8 (0.8 per cent) instances of trachelotomy prior to application 
of forceps, all with satisfactory results. The majority of the staff considers 
Diihrssen’s incisions seldom if ever indicated. 


Comment 


This series of operations has been presented to indicate the results of the 
use of forceps at levels of the pelvis between engagement of the vertex and its 
presence on the perineal floor. There is no unanimity of opinion concerning the 
classification of the use of forceps according to the position of the head in the 
birth canal. The use of high forceps is generally defined as the application on 
an unengaged vertex that is not ‘‘floating.’’ Low forceps is beginning to be 
defined as the application of the instrument when the vertex is on the perineum 
and visible between contractions, sometimes with the additional stipulation 
that the sagittal suture should be in the anteroposterior diameter. Between 
these two, e.g., high and low forceps, lies the greatest distance traversed by the 
head in its journey through the pelvis. Between a head which is just engaged 
and one on the perineum is a large area of greatly differing values relative to 
the ease of forceps application, rotation, and extraction. This distance of passage 
within the pelvis is too great to be defined as a single operation. 

Theoretically a classification into four planes, as suggested by Dennen, is 
ideal. Practically there are some objections. If more than one criterion is used 
for the definition by clinical examination, there can be instances where each 
factor may place the head at a different level. Weile it is generally true that 
when the leading portion of the calvarium is at the interspinous level the head 
is engaged, and while it is also generally true that when the leading portion 
of the calvarium is 2 em. or more below the interspinous line the biparietal 
diameter of the head is about at the level of the ischial spines, it is not always 
specifically true. Unfortunately, the variation in relationship between the 
levels of the leading portion of the calvarium and the biparietal diameter of 
the fetal skull occurs in precisely those cases in which the use of instrumental 
delivery is most often considered. Dennen is aware of this in stating that in 
cases of extreme molding, abnormal attitudes, and in deformed pelves, the pre- 
sumed biparietal diameter should automatically be placed at the next higher 
plane than the one indicated by the level of the leading point. This appears to 
negate the use of dual criteria, since it fails when most needed. 

It is suggested that the level of the leading point of the calvarium exclu- 
sive of caput be the single factor used in determining the type of forceps oper- 
ation, and the leading point be defined in relation to the interspinous line. 

Under ideal conditions, x-ray facilities provide the only real knowledge of 
the position of the biparietal diameter of the head, which is the single factor 
which really concerns the obstetrician. If it were possible everywhere to have 
x-ray facilities around the clock, there would be no excuse for the application of 
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any forceps in the midpelvis without exact knowledge of the pelvic architecture 
and the position and level of the head. A lateral film, in the standing posi- 
tion if feasible, would be adequate; a complete pelvic estimation would be ideal. 

There is ordinarily no satisfactory objective method by examination only to 
determine the position of the biparietal diameter. Some estimate may be made 
by palpation of the amount of the fetal skull above the symphysis with an in- 
travaginal hand, allowing the operator to make a subjective estimation, but the 
results of such examination depend too much on the experience of the opera- 
tor to be subjectively transferable. 

We would recommend this subject to the attention of pertinent groups 
whose findings would be generally followed throughout the country, as have 
standards of morbidity, prematurity, and similar subjects. Until such time as 
the specialty has such criteria, statistical papers such as this on ill-defined sub- 
jects have no comparative value. This is the principal reason there is contro- 
versy over the midforceps operation. 

The present study gives little information concerning forceps operations 
when the presumed level of the biparietal diameter of the fetal skull is above 
the interspinous line. We believe the application of forceps under such con- 
ditions is hazardous, and moreover further believe that, without x-ray evidence, 
many such applications are on fetal heads that are not yet engaged, particularly 
when the labor or second stage has been prolonged. 

Very often the error in such ‘‘difficult’’ foreeps operations is based upon 
a fallacious estimate of fetal size. Too often it is presumed that the fact of 
a prior vaginal delivery of a normal-sized infant means invariable vaginal de- 
livery of subsequent infants, with the attempt made so to deliver oversized in- 
fants by instrumental means. We are finding more and more instances of the 
necessity of suprapubic delivery in such cases and have no qualms about ocea- 
sionally subjecting a multiparous woman to primary cesarean section for 
dystocia in the presence of normal pelvic architecture. 

Our general impression has always been that any forceps applied in the 
midpelvis has been a ‘‘trial’’ forceps operation, in the sense that we would 
have no hesitation in removing them and performing cesarean section if we 
encountered undue difficulty. Experience generally will show such instances 
to be quite few, but it is our impression that the introduction of the term has 
allowed some operators to desist in difficult operative attempts without having 
their judgment criticized, where previously they might have persisted in think- 
ing that once forceps were applied they were committed to delivering the in- 
fant forthwith. 

Despite some of the foregoing comments we believe the midforceps opera- 
tions, used when the vertex is deeply engaged and the biparietal diameter of 
the fetal head is presumably about at the ljevel of the ischial spines, is the 
method of choice for delivery in a small group of cases where inertia, or faulty 
mechanism of labor, causes arrest after adequate but not prolonged trial of 
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the effects of the maternal forces. This is particularly true in primiparous 
women because of the unquestioned effect on, and the inherent dangers in, sub- 
sequent childbearing occasioned by cesarean section. 


Summary 


Statistics are presented on 1,000 consecutive operations of forceps applied 
in the midpelvis, with some comments on the description of the operation and 
the use of the procedure in modern obstetrical practice. 


In our opinion the results justify the continued use of the midforceps oper- 
tion and the instruction of house officers in its proper techinque in the small 
group of instances in which we feel the procedure is indicated. 
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Discussion 


DR. E. H. DENNEN, New York, N. Y.—The excellent end results in this presentation 
constitute a convincing argument for the negative side of the controversy of cesarean instead 
of midforceps. 


The incidence of midforceps of 1.9 per cent in Dr. Cosgrove’s form of classification 
of the operation is extremely low. Especially so, since many of those in the lower half of 
the pelvis might not have been listed as midforceps under some other forms of classification. 
In all probability the incidence in general is being reduced by the use of Pitocin. In 
selected cases of true inertia, Pitocin is indicated, but in certain cases of deformed pelvis 
or malposition its use has been followed by disaster. 


With no maternal deaths, the perinatal mortality of only 2.8 per cent, is so low that I 
suspect that Dr. Cosgrove was pleasantly surprised by his own findings. Nevertheless, this 
did not deter him from trying to determine those deaths which might have been avoided. 
Twelve, or 1.2 per cent, were classed as such. This is a small figure for such a large series 
of cases attended by some 96 different operators with varying degrees of experience and skill. 


Most of the troubles accompanying a midforeeps operation follow errors in diagnosis 
of the shape, position, station, and attitude of the fetal head and the type of pelvis, plus 
a limited knowledge in the choice of instrument to suit the case. The type of pelvis is the 
factor least emphasized in most forceps discussions, but it is the most important one in 
deciding on the choice of instrument. 


If one depends only on the level of the leading bony point of the head, to diagnose 
station, he will be wrong most of the time, especially if the head with considerable molding 
is posterior and the pelvis is android in type. Here, it is necessary to have more than one 
criterion for diagnosing the correct station. In such a case, with the leading point at the 
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level of that of the average low-mid head, the biparietal diameter is at a higher level—in 
reality—mid or occasionally high; and the higher the head the more difficult and more 
dangerous the operation. 

Such knowledge should cause the operator to hesitate before attempting it without 
more exact information. This calls for an x-ray, at least a lateral view to show the station 
and type of sacrum. From the information gained he may decide to do a cesarean section. 
If not, the choice of instrument is the Kielland, which, with its advantages of application, 
flexion and rotation, without displacement, favors better results with less manipulation and 
more finesse than do other types. On simpler cases, especially those in which the pelvis is not 
a factor, any of the other methods of manual or instrumental rotation with which one is 
familiar and which one prefers may be used. Not infrequently the superiority of the 
Kielland has been demonstrated by success after failure with other methods on the same 
ease. The same holds true for the anthropoid pelvis with an occiput posterior, unless there 
is insufficient room to permit anterior rotation. Then the delivery is done as a posterior 
with a Simpson type of forceps with axis traction. The Dewees is popular in our area. A 
similar type fits best when the occiput is anterior, regardless of the type of pelvis, if 
molding is present. 

When the deformity of the pelvis is in the sacrum, shortening the anteroposterior 
diameter of upper or midpelvis, and the vertex is transverse with or without asynclitism, the 
Barton forceps stand alone as the choice of the instruments in common use. They are 
specially constructed to give application and traction safely with descent in the required 
transverse to the outlet before anterior rotation is done. Here the Kielland and classical 
instruments are a hazard, since with them the required traction in the transverse because 
of the short anteroposterior endangers the symphysis, bladder, cervix, vagina, and fetal head. 
Similar contraindications hold for the Barton in android and anthropoid pelves, requiring 
descent in the anteroposterior diameter. 

An accurate knowledge of the pelvis seems to be sufficiently important. to justify 


establishing x-ray facilities for obstetrics around the clock, even if only for a lateral view. 

A midforceps delivery can be extremely dangerous, especially when the case is poorly 
selected and the operation poorly executed. However, this is not sufficient reason to discard 
a valuable procedure which, when certain conditions are met, can produce satisfactory results, 
such as those shown by Dr. Cosgrove and others. 

Our results have been presented previously; to this Society in 1952 and elsewhere. 


DR. WILLIAM J. DIECKMANN, Chicago, Ill—The doctor who has never made a 
mistake has either not practiced, keeps no records, or has an unreliable memory. Most doctors 
who practice obstetrics have caused intracranial injury. If we were fortunate the baby 
died; if not, it lived as a constant reminder, in most instances, of an error in judgment on 
someone’s part. We are all proud of our follow-up for cancer, various gynecologic opera- 
tions, toxemia and so forth, but, so far as I know, there is no report of anyone following 
up all of the babies delivered by him or on his service to determine just how good or how 
bad was the art of obstetrics employed. 

I wish to discuss three additional points: perinatal mortality, skill, and ‘‘trial 
forceps. ’’ 

I classify as a midforceps any delivery in which the baby’s head is within 1 em. of 
the spines. If it is more than 1 em. above I call it a high forceps. If I have to ‘‘fish’’ I 
eall it a floating forceps. I disregard the level of the caput which can be 1 to 4 cm. in 
thickness. The perinatal mortality rates reported by the author, by us, and by six other 
obstetricians indicate that there are fewer babies lost if born by midforceps than for the 
hospital as a whole. This does not make sense. 

I believe there is a very definite place for the use of midforceps provided the 
obstetrician is skilled in their use. As I emphasized in a report two years ago, the only 
way in which one can become skilled and maintain that skill is by constant practice. The 
author reports one thousand midforceps by 96 different operators; approximately 10 forceps 
operations per man. However, midforceps operations comprise 12 per cent of their total 
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foreeps incidence; for 77 per cent of their babies were delivered spontaneously. Compare 
these data, for example, with our service where in a representative two years midforceps 
comprised 2.7 per cent of our total 67 per cent incidence of forceps. 

In the accompanying table I am presenting four periods over a _ twenty-five-year 
interval. The number of midforceps operations remains constant until the last four years 
and I question the accuracy for I believe that some of our midforceps were classified as 
low forceps. Note that the percentage of total forceps has constantly increased until over 
two-thirds of our deliveries are by forceps, the majority being low and outlet but they 
do permit the residents to gain some skill in their use. 


TABLE I. MIDFORCEPS 


1931 1988-1940 1946-1948 1952-1956 
Number 99 173 160 137 
Incidence (%) 5.0 3.2 2.0 1.0 
Stillbirths (%) 4.6 3.0 2.3 0 
Neonatal deaths (%) 2.8 5.0 0 1.5 
Birth injury, fatal 1 1 1 1 
1931-1940 1941-1945 1946-1950 1952-1956 
Total stillbirths 1.9 1.3 0.9 1.16 
Neonatal deaths (%) LZ 13 5 1.05 
Birth injury (%) 0.53 0.12 0.09 0.1 
Midforceps per cent of 
total forceps 16.0 10.0 2.7 1.5 
Cesarean section (%) 3.9 4.7 4.9 5.0 


Perinatal mortality for 
1,000 grams + 


We insist upon the residents using just one type of forceps. We grant that there 
are certain forceps that are fitted for positions of the head but are they always available 
and does the man have experience in their use? 

‘Trial forceps’’ should be condemned. When the patient has been in labor long enough 
to attempt a delivery, the baby is already in jeopardy. A trial pull does not improve its 
chances of survival. All of us have delivered babies by cesarean section after prolonged 
labor and although the fetal heart tones were normal before operation and the baby was 
born with a normal heart rate, yet it did not survive. Furthermore, cesarean section after 
trial forceps increased the hazard for the mother despite antibiotic therapy. If the 
obstetrician has not had sufficient experience to evaluate the pelvis and fit of the baby’s 
head with all of the methods that are available, and requires a trial forceps to determine 
whether or not he can deliver the baby by vagina, he is lacking in the art of obstetrics and 
should call a consultant. 


DR. J. BAY JACOBS, Washington, D. C.—It is difficult to classify forceps operations 
unless one does have x-ray evidence of the station of the head in relation to the anatomy of 
the pelvis. The lateral pelvic roentgenogram, taken in the standing posture, gives us that 
information very definitely in two out of three cases because that is the frequency in which 
the biparietal diameter presents in the true conjugate. With this roentgenogram one can 
readily note the architecture and depth of the pelvis and the length and the architecture of 
the sacrum. 

We used to be told that when the biparietal diameter was in the true conjugate, the 
lowermost portion of the head could be expected to be at the ischial spines and the head 
was then engaged. There is of course a great variation in the depth of the pelvis and, in 
many cases, even though there is no molding of the head, the lowermost portion may appear 
to be well above the ischial spines, giving the impression that the head is not engaged. You 
would then be surprised to find on lateral roentgenography that the biparietal diameter has 
entered the brim or might be below the inlet of the pelvis. Then, where the woman has been 
in labor for some time, we must realize that there is a certain degree of molding or elongation 
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of the head, as well as a certain elongation due to caput. For an accurate determination 
of the type of forceps delivery in relation to the station of the head, one should have a 
lateral pelvic roentgenogram. Such facilities should be available in any hospital twenty- 
four hours a day. 


I hesitate to disagree with Dr. Dennen but I do not feel as strongly as he does 
regarding the importance of using a certain type of forceps for each individual case. I am 
inclined to feel as Dr. Dieckmann does that with any average case one can manage the 
situation very well with a certain type of forceps. Personally, I prefer Simpson forceps. 


DR. COSGROVE (Closing).—Eleven per cent of these patients whose pregnancies were 
terminated by midforceps operations had their labors stimulated by pituitary extract. We 
have noted, even on our own staff, some degree of enthusiasm for using the drug as a 
substitute for midforeceps. To us it is unreasonable to use an oxytocic to get the head 
through the inlet and think it would be better if such labors were not stimulated at all. 

We have attempted to estimate what happened in each type of pelvis that necessitated 
these operations, but there are over 200 general practitioners in our hospital who do not do 
midforceps operations at all but who do deliver babies. Very frequently the consultant sees 
patients of these individuals without any information concerning the type of pelvis. 


I do not want to disagree with Dr. Dennen on how to classify this operation. I simply 
wish that someone or some group would provide a classification that everyone could and 
would use so we would all know what we were talking about. 


Most of the instruments used were either Kielland’s for rotation or Dewees’ for 
extraction. Although there were actually ten different types of forceps used, most were 
used very rarely. 


I thoroughly agree that the figure for perinatal loss with midforceps gives a false 
impression when compared with the total perinatal losses. It excludes all of the prematures, 
all cases of severe abruptio placentae, and all placenta previas, that compose the general 
perinatal mortality. 

I am not sure just where I stand in relation to teaching the men forceps. At one time 
most of our deliveries were elective low forceps. Then we stopped for some years and I 
think perhaps we are now doing more again, principally for teaching. The actual number 
of midforceps per individual was a lot less than ten. Most were done by a relatively small 
group, so many of the operators did only one or two. Sometimes a man goes through our 
residency doing very few. 
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CHANGES IN CHORIONIC TISSUE OF ABORTED PREGNANCY* 


Car. P. Huser, M.D., R. M.D., aNnp FRANK VELLIOs, M.D., 
- INDIANAPOLIS, IND. 


(From the Department of Obstetrics and Gynecology and the Department of Pathology, 
Indiana University Medical Center) 


HE sporadic recognition of both gross and microscopic evidence of molar 

change in abortion specimens in the past few years has created an interest 
in the frequency and possible etiological relationships of this condition. The lit- 
erature contains few specific references to these changes with the exception of 
the early reports of Mall and Meyer’ * and Hertig and Edmonds.? It appears 
that little clinical significance is attached to such changes and that only ocea- 
sional note is made of early molar change by pathologists. 


It was consequently thought that an additional study of early abortion 
specimens would be of some value. It appeared that the concept of molar 
change of the placenta was anything but precise and perhaps depended upon 
the preconceived ideas of the pathologist examining a given specimen. 


As a means of establishing some general histologic criteria of molar 
change in the chorionic tissue being examined in the laboratories of the In- 
diana University Medical Center and the Indianapolis General Hospital, a 
systematic review was undertaken. From Jan. 1, 1954, to Dee. 30, 1955, all 
of the abortion specimens were reviewed and carefully examined. No special 
attention was directed to the fetus during this period of time. Of a total of 
188 specimens examined, 38 (20.2 per cent) showed molar change of the pla- 
centa by our criteria. 

This phase of the study resulted in our establishing criteria of the changes 
that we feel should be demonstrated in the chorionic villi to justify the diag- 
nosis of molar change. These are: 


1. Avaseular or relatively avaseular villi. 

2. Edema of the stroma with or without increase in size of the villi with 
the development of cystic spaces which tend to coalesce. 

3. Proliferation of trophoblastic cells in excess of the usual two-ceell layer 
in at least some of the villi excluding the anchoring villi. These findings 
should be seen in several villi in the specimen. 


With the use of these criteria, a specimen was considered to show molar 
change when all three of these variations from normal were present. When 
two of the criteria were satisfied or when one was present with the other two 
questionably demonstrated, the specimen was classified as showing question- 
able molar change. 

All of the abortion specimens since Jan. 1, 1955, have been interpreted 
by these eriteria. 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 6. 
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During the 18 months until July 1, 1956, all consecutive abortion speci- 
mens have been carefully examined. A total of 314 specimens have been re- 
ceived and, of these, 90 specimens have been considered to be intact. Only 
those specimens that were complete beyond a reasonable doubt were included 
in this series. 

A specimen was considered complete when the chorion was not ruptured 
or, if a rent was demonstrated in the chorion, the presence or absence of a 
fetus was felt assured. The specimen with an unruptured chorion was ob- 
viously wholly complete. Such an intact specimen is illustrated in Figs. 1 
and 2 and represents the unruptured chorion of a 13 weeks’ gestation. Addi- 
tional information obtained for each specimen was that of the age, race, gra- 
vidity, and parity of the patient and the duration of pregnancy in weeks from 
the last menstrual period to the date of abortion. 


Fig. 1. Fig. 2. 


Fig. 1—Specimen received intact. (x1%; reduced 4.) 
Fig. 2.—Same as Fig. 1 after opening, revealing a cylindrical fetus. (X1%; reduced \.) 


Dissection of the specimen under the dissecting microscope with magnifi- 
cation up to 100x disclosed the presence or absence of an amniotic sae. This 
was not always satisfactorily determined. The fetus was classified after Mall 
(modified) as being (a) absent, (b) nodular (Fig. 3) in that there was definite 
fetal tissue, oval or nodular in shape but with no recognizable fetal parts al- 
though subsequently histologically confirmed undifferentiated fetal tissue, 
(ec) eylindrical (Fig. 2) elongated in shape (unorganized), continuous with 
a recognizable umbilical cord but with no fetal parts grossly identifiable, (d) 
stunted or deformed with the crown-heel length of the fetus not correspond- 
ing to the calculated gestational age or showing gross deformity, and (e) 
macerated. 

The formalin-fixed specimen was also suspended in water and the villi 
teased apart under the dissecting microscope (Fig. 4). Villi were obtained 
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Fig. 3.—Specimen received intact after opening, revealing a nodular fetus. 


. 4.—Appearance of normal villi suspended in water. (1214; reduced ¥%.) 
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from the chorion frondosum and an impression recorded of the character of 
the villi as to caliber and the presence of large terminal distended vesicles. 
The villi were transilluminated to determine lack of stromal substance. It 
was possible to note the termination of the villus vessels and occasionally to 
identify cystic villi distal to this. Such cystic distal villi were encountered 
where there was an increase in the ealiber of the villus stalk. The specimen 
shown in Fig. 5 was from a 24-year-old white woman, para 0, gravida i, whose 
last menstrual period was Sept. 15, 1955, and who aborted spontaneously on 
Nov. 20, 1955, at 9 weeks’ gestation. On examination of the specimen under 
the dissecting microscope, the chorion was intact and upon opening the chorion 
and amnion the fluid was clear. No fetus was demonstrated. On suspension 
of the villi obtained from the chorion frondosum, the distal portions of the 
villi were bulbous and the caliber of the villus stalk was increased. Histo- 
logically, the villi were avascular (Fig. 6). There were cystic spaces present 
which tended to coalesce and the chorionic epithelium was more than two lay- 
ers thick. 


Fig. 5.—Intact specimen after being opened, containing no fetus. (x3; reduced \.) 


The average age of the patients from whom specimens were studied was 
26 years. The average parity and gravidity were 2.1 and 3.7, respectively. 

A blighted conceptus was found in 68 of the 90 specimens (76 per cent) 
(Table I). Of these, 9 were absent, 12 were nodular, 16 were cylindrical, 22 
were stunted, and 9 were macerated. In no specimens in which unquestioned 
molar change was demonstrated was there a normal fetus; all were pathologic 
coneceptuses. The group of specimens questionably demonstrating molar 
change was associated with four abnormal and three questionably abnormal 
fetuses. 

The amniotic fluid in 14 of the specimens was clear and in 4 was noted to 
be bloody. On dissection under the microscope 11 of the specimens showed 
villi that were distended and bulbous and in all but 3 of them all the histologic 
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criteria of molar change were seen. Eleven of the 34 specimens showing molar 
change were suspected by examination of the villi with the aid of the dissect- 
ing microscope. 

TABLE I, BLIGHTED CONCEPTUSES 


| QUESTIONABLE % MOLAR AND 
NOT MOLAR | MOLAR MOLAR TOTAL | QUESTIONABLE MOLAR 


Absent 6 9 67 
Nodular 6 12 73 
Cylindrical 16 59 
Stunted ‘ 22 45 
Macerated 9 33 


Total 68 53 


In 8 specimens the polarity of the attachment of the umbilical cord to the 
chorionic plate was lost and in 3 of them the histologie appearance was that of 
molar change. 


Fig. 6.—Histologic appearance of villi from specimen illustrated in Fig. 5. (150; reduced 4.) 


Molar change was not demonstrated in 3 missed abortuses. Twin abor- 
tuses were encountered 5 times (Figs. 7 and 8) and two of the specimens 
showed molar change. One specimen was from a criminal abortion and molar 
change was not demonstrated. Only one specimen was from a patient who 
aborted habitually and molar change was demonstrated. The only previous 
specimen from this patient available in this laboratory showed insufficient 
chorionic villi to determine whether molar change was present and no men- 
tion was made in the previous episode of the presence or absence of the fetus. 


Comment 


From the period of study during which a detailed examination of the 
specimen in its entirety was made, it is apparent that an accurate interpreta- 
tion can be made concerning the presence of a pathologic fetus. Reasonable 
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assurance is possible that the specimen is intact. Suspending the villi in water 
gives an impression of the size of the villi but we were not able to predict with 
certainty that all of our criteria for molar change would’be present histologi- 
cally. The finding of a pathologic conceptus is an indication that the subse- 


Fig. 7. 


Fig. 8. 


Fig. 7.—Twin abortuses (in intact specimens) before the opening of the sacs. (1%; 
reduced 4.) 


Fig. 8.—Same as Fig. 7 after the sacs were opened, disclosing stunted fetuses. (X1%; 
reduced 4.) 


quent histologic findings may demonstrate molar change particularly in those 
fetuses that show a greater degree of abnormality. Six of 9 specimens dem- 
onstrated molar change in cases where a fetus was not present. In the in- 
stanees of a nodular fetus which we consider the next degree of abnormality, 
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6 showed molar change and 2 showed questionable molar change. Of 16 
specimens of the cylindrical fetuses examined molar change was demonstrated 
in 10. Of 22 specimens with stunted fetuses, 9 showed molar change. In those 


Fig. 9.—Anchoring villi from a normal placenta. (x100; reduced 4.) 


Fig. 10.—Transitional mole. (xX100; reduced 1.) 


with macerated fetuses, which is the least degree of abnormality, molar change 
was demonstrated in 3 of 9 specimens examined. Proliferation of tropho- 
blastie cells is the surest of the criteria to evaluate. One should be cautious 
to avoid interpreting anchoring villi as evidence of trophoblastic prolifera- 
tion (Fig. 9). 
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We consider one specimen intermediate between molar change of the 
placenta and true hydatidiform mole and we choose to classify it as a transi- 
tional mole.* In this specimen the fetus was stunted for the sixteen weeks’ 
calculated gestation and small vesicular villi were noted without the aid of the 
dissecting microscope. Fig. 10 demonstrates the obvious molar change with 
oceasional markedly enlarged villi. 

It is interesting that of the 90 complete specimens examined, normal fe- 
tuses were found in only 22 instances (24 per cent). In none of these was molar 
change present. The remaining 68 (76 per cent) were abnormal. In these 68 
specimens molar change was diagnosed in 36. This represents 53 per cent 
of the pathologic fetuses or 40 per cent of the total group. It is also to be 
noted that the average duration of pregnancy was 11.6 weeks in instances 
showing molar change and 13.3 weeks in those in which it was not demon- 
strated. 

In this series, when molar change was demonstrated, an abnormal fetus 
was present. When molar change was not demonstrated (54 of 90 specimens), 
the fetus was abnormal in 32 instances. 

If one is justified in drawing conclusions from this group of abortion 
specimens, then clinically he would consider that more than half of the pa- 
tients who abort have an abnormal coneeptus. If it were possible to prevent 
the abortion in this group 40 per cent of whom showed molar change, then the 
frequency of the development of hydatidiform mole would be many times in- 
ereased. The data obtained in this study confirm in general the findings re- 
ported by Hertig and Edmonds, and may be summarized as follows: 


1. Of the 90 intact specimens obtained from the material of 314 abortions 
an abnormal fetus was demonstrated in 68 (76 per cent). 

2. In 40 per cent of all the intact specimens changes were demonstrated 
in the chorionic tissue which were characteristic of beginning hydatidiform 
mole. These changes in our series were always associated with an abnormal 
fetus. 


We are indebted to Drs. Paul Evans and John Shively of the Pathology Department 
of Indianapolis General Hospital for their aid in the collection of the specimens. Drs. 
Thomas A. Stump and Joe Atlas aided considerably in the preparation of specimens. 
Messrs. James F. Glore, Paris Johnson, and Robert Albright aided in the preparation of 
the illustrations. 
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Discussion 


DR. J. P. GREENHILL, Chicago, Ill.—In the past little clinical significance has 
been attached to molar changes in abortion specimens. The only worth-while articles on 
this subject have been those by Mall and Meyer published 35 years ago, and by Hertig 
and Edmunds, which appeared 9 years ago. The authors of both of these papers also 
pointed out that most obstetricians consider molar degeneration to be rare in spite of the 
fact that it is common. 
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The chief reason for this erroneous belief is that most of the conceptuses which are 
expelled spontaneously are either discarded without examination or studied only 
perfunctorily with a mental “shrug of the shoulders” as not being worthy of serious 
attention. It is a rare pathologist who is interested in spending the necessary time 
required properly to examine abnormal ova even if he knows enough about early embryos 
and the pathology of the placenta. 


Huber and his associates state that molar changes were not demonstrated in their 3 
cases of missed abortion. In a case of missed abortion which had been retained in the 
uterus for 20 weeks after development had ceased, I found in a case reported in 1921 that 
many of the villi showed some edema, but what was very conspicious was the almost 
entire absence of blood vessels or the remains of blood vessels in the villi. The latter 
finding is Huber’s first histologic criterion of molar change and edema is the second 
eriterion. Hertig and Edmunds pointed out that a hydatidiform mole constitutes a type 
of “missed abortion.” 

Huber and his associates agree with Hertig and Edmunds that about half the 
patients who abort have an abnormal conceptus. How can this fact be reconciled with 
the claims of some obstetricians who maintain that they observe live babies in 95 per 
cent of cases of threatened abortion treated by hormones, vitamins, thyroid, bed rest, 
and other measures? 


In at least half the cases of threatened abortion something appears to go wrong with 
the conceptus before the bleeding and cramps occur. These signs indicate that an effort 
is being made by the uterus to expel an abnormal product of conception. If the conceptus 
is abnormal, medication will seldom succeed in preventing its expulsion. If treatment 
stops the bleeding and contractions, it can lead to an increased number of hydatidiform 
moles, as Huber and his associates say. Perhaps some day we shall have therapy which 
will prevent the abnormal changes which occur in the first few weeks (not months) of 
pregnancy. In the meanwhile, may I make a plea that all abortuses be examined carefully 
by individuals who have special training for this? Few hospitals have such interested and 
trained pathologists. Hence I urge that all conceptuses be sent to laboratories where 
such specimens will be properly investigated. For many years the Carnegie Laboratory 
of Embryology in Baltimore has been the recipient of a large number of normal and 
abnormal conceptuses. Now that Huber and his associates are interested in this important 
subject, let us avalanche them with such specimens. 


DR. JOHN E. SAVAGE, Baltimore, Md.—According to Kossman, Hippocrates 
ascribed the “grape-mole” to mucoid degeneration of the villi. Aétius of Amida, in the 
sixth century, also described this condition. Giffard, in 1734, reported what appears to 
be the first recorded case of hydatidiform mole in England. Early in the nineteenth 
century, Madame Boivin, one of the most famous of the Paris midwives, was among the 
first to write intelligently about hydatidiform mole, and is credited with pointing out 
that the vesicles are the product of a disease of the chorion. Both Velpeau and Meckel 
wrote of this entity and Virchow revived the Hippocratic theory as to its etiology. The 
writings of Marchand and Frankel, late in the nineteenth century, form the basis of 
the modern literature on this subject. 


Concerning the history of molar changes in the chorionic tissue of aborted ova, 
DeLee, in the first edition of his text, in 1913, stated that he had frequently found evidence 
of degenerated villi with vesicle formation. Meyer stated that mole formation probably 
is the commonest of all diseases of the ovum during the earlier months of gestation, and 
suggested that the typical large hydatidiform mole is the end result. Mall and Meyer, 
in 1921, called attention to the frequency of hydatidiform degeneration in early abortions, 
especially those in which an abnormal fetus was found. Hertig and Edmonds, in 1940, 
in an exhaustive study of 1,027 spontaneously aborted ova, reported hydatidiform de- 
generation in 40 per cent. The results of the present contributors generally agree with 
those of Hertig and Edmonds. 
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If more specimens from patients with repeated abortion and missed abortion had 
been available for study, one wonders if molar change in the chorionic tissue would have 
been shown to be a significant etiological factor. 

Because of the correlation of the high incidence of molar change in the presence of 
a pathologic fetus, could this phenomenon, in lesser degree, have teratologic implications? 

We would be interested to know whether or not the authors have made hormone 
assays either in their routine study or in their continuation observations. 


DR. MELIN.—From the study we thought that in classifying these specimens as to 
whether they demonstrated molar change we had arrived at useful criteria. The illustra- 
tion of a twin abortus was very interesting to us, and we subsequently detected four 
additional twin abortuses. Two of the specimens of twin abortuses demonstrated molar 
change. We had one patient who was a habitual aborter, and the specimen rather con- 
clusively demonstrated the absence of a fetus and molar change of the chorionic villi. 
I might add that we look forward to examining specimens from habitual aborters in the 
future. 

The only additional comment that I should like to make is that, of the specimens 
where molar change was demonstrated, the average gestation was 11.6 weeks, and in 
those specimens where molar change was not demonstrated the period of gestation was 
13.3 weeks. 


DR. THADDEUS L. MONTGOMERY, Philadelphia, Pa.—The frequency with which 
this hydatidiform-like change in the chorionic tissue has been noted in spontaneous abor- 
tions is amazing and may lead us eventually to alter our concept of the frequency of 
molar conditions. 

One wonders whether there is a direct or progressive relationship between these 
hydatidiform-like alterations in the chorion and the fully developed and characteristically 
structured hydatidiform mole. One may accept the thesis that hydatidiform mole in its 
fully developed and characteristic form inevitably causes death of the embryo and usually 
its absorption. On the other hand it appears quite possible that early and primary death 
of the embryo might be associated with subsequent appearances in the chorionic epithelium 
which would suggest a hydatidiform mole. The primary death of the embryo might indeed 
be followed by collapse of the feebly developed circulatory system in the stroma of the 
villus, and the appearance of some edema of the villus stroma. Even proliferation of the 
chorionic epithelium might be expected to continue for some little time after primary 
death of the embryo, inasmuch as the chorionic epithelium is nourished by maternal blood 
and not by fetal. 

It must be recognized, however, that this early hydatidiform-like change may actually 
be related to the peculiar biologic relation between maternal resistance and the naturally 
invasive property of chorionic epithelium, representing a chain of lesions from the mildest 
type of development with death of the embryo to the most serious forms of choriocarci- 
noma. 


DR. HUBER (Closing).—Dr. Savage raised the question of whether hormone studies 
were done. I am sorry to have to report that these were not done, although they would 
certainly give very interesting additional information. 

In missed abortion, we did not find molar change. It is our belief that perhaps the 
conceptus in these cases had been expelled before molar change had time to develop. 

The questions which Dr. Montgomery raised I think are very important ones. Cer- 
tainly it is impossible to prove that there is any inevitable relationship between these 
changes and the development of the clinically recognized hydatid mole. On the other 
hand, I think it is quite evident that the changes that take place seem to be progressive. 
The increase in the degree of this change and the number of villi that show this sort of 
a change seem to be correlated with the length of time that has elapsed before the con- 
ceptus was expelled. 
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UTERINE CONTRACTILITY, CIRCULATION, AND URINARY 

STEROIDS IN PREMATURE DELIVERY*}+ 
D. Bruns, M.D., E. Stewart Tayior, M.D., RupotpH M. ANKEr, Pu.D., 
AND VERA E. Drosk, B.A., DENVER, CoLo. 


(From the Department of Obstetrics and Gynecology, University of Colorado School of 
Medicine) 


N A previous report® urinary estrogen-pregnanediol levels were correlated 

with uterine motility during normal full-term pregnancy. In the present 
study, further observations were made on uterine contractility and urinary 
steroid metabolites in patients who were delivered prematurely. In addition, 
uterine circulation measurements, by the use of an isotope technique, were em- 
ployed to investigate the mechanism of premature delivery. This study repre- 
sents an attempt to correlate various changes in uterine physiopathology which 
oceur in patients who are delivered prematurely. 


Material 


A total of 58 pregnant women are included in the study. They are divided 
into the following four groups: 16 patients had normal uncomplicated preg- 
nancies and were delivered at term; 16 patients were delivered prematurely 
and were compared to the 16 normal patients; 10 women were selected because 
of a poor obstetrical history of repeated premature deliveries or habitual abor- 
tions. Five of the latter were given estrogens and 5 were used as controls. 
Uterine circulation studies were done on another group of 16 pregnant women 
near their delivery dates. Eight of these had normal full-term pregnancies 
and 8 had premature deliveries. 


Methods of Study 


Selection of patients, assay of urinary estrogens and pregnanediol, and 
recordings of uterine motility were described in detail in previous communica- 
tions. © Ten patients with poor obstetrical histories were selected for special 
study at the thirtieth week of pregnancy. Five of the latter were given 60 mg. 
of natural estrogenst per day for two weeks. Measurements of urinary steroids 
and uterine motility were done before, during, and after administration of the 
drug. The natural estrogens were given to these patients at the thirtieth week 
of pregnancy to study its specific effect upon measurable uterine contractility 
and exeretion of urinary estrogens and pregnanediol. Estrogens were not 
given as a therapeutic agent to prevent premature delivery. 

Measurement of effective uterine circulation was patterned after that of 
Kety* and Morris and associates® with the following modifications. Five micro- 
curies of Na?*Cl were diluted to 0.2 ¢.c. with isotonic saline, sterilized, and in- 
jected into the uterine muscle. The site for the injection was 2 inches below 


*This study was supported in part by a research grant from Playtex Park Research 
Institute and Public Health Service RG 4383(c) of the National Institutes of Health. 


{Presented at the Sixty-seventh Annual Meeting of the American Association of Ob- 
stetricians and Gynecologists, Hot Springs, Va., Sept. 6-8, 1956. 
tPremarin, 15 mg. capsules, supplied by Ayerst Laboratories, New York, N. Y. 
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and 2 inches to the left of the umbilicus. The counting rates were made with 
an end-window Geiger tube attached to a ratemeter. Readings were made at 
intervals of 15 seconds, continued until the originally injected isotope had 
largely disappeared from the uterine muscle. The results obtained were plotted 
on semilogarithmic graph paper, after the counting rate had been corrected by 
the formula published by Morris.° These results were expressed as time to 
half-value in minutes which is the time for one-half of the injected radioactivity 
to disappear from the uterine tissue. 
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Fig. 1.—Correlation of steroids and motility. The dotted backgrounds are 16 normal 
full-term deliveries. The boxed-in areas represent a total of 16 premature deliveries from 
all causes. Urinary pregnanediol and estrogen trends in premature delivery are, in general, 
low and show less tendency to rise as pregnancy progresses. Uterine motility is excessive 
— the latter portion of pregnancy regardless of the levels of urinary steroid metab- 
olites. 


Results 


A. Urinary Estrogen-Pregnanediol Levels and Uterine Contractility in Pre- 
mature Delivery.— 


A total of 16 patients were delivered prematurely. Five of these had been 
previously reported upon® and are included in this study. Four patients, for 
reasons unknown, were delivered spontaneously. Labor was induced prema- 
turely in 3 for obstetrical indications. Two had premature rupture of the mem- 
branes, 2 pyelonephritis, 2 toxemia, one adenomyosis, one procidentia, and one 
had fibroids. A summary of their clinica] and laboratory data is presented in 
Table I and Fig. 1. 
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The 16 patients who were delivered prematurely showed low urinary estro- 
gen excretion and excessive uterine contractility when compared to the 16 nor- 
mal patients. Those who were delivered spontaneously and prematurely had 
the same low levels of estrogens and excessive uterine activity as patients in 
whom labor was induced for obstetrical indications. In severe pre-eclampsia, 
urinary estrogens were low regardless of whether or not the pregnancy was 
interrupted. 


TABLE I. CLINICAL AND LABORATORY DATA 


Summary of Data on 16 Premature Deliveries 


WEIGHT 
WEEKS’ OF 
GESTA- | INFANT 
AGE PARITY COMPLICATION TION | (GRAMS) 
20 White 0 Spontaneous delivery—none 36 2,420 
16 Sp. Am. il Spontaneous delivery—none 35 2,200 
33 White ix Spontaneous delivery—none 35 2,180 
21 Negro iii Spontaneous delivery—none 36 2,180 
33 White Induced labor—diabetes 37 2,250 
22 White 4 Induced labor—toxemia 36 2,230 
21 White Induced labor—toxemia 35 1,868 
24 Sp. Am. iii Premature rupture of mem- 
branes 35 2,300 
_ 33 Negro i Premature rupture of mem- 
branes 38 2,350 
F 35 Sp. Am. Pyelonephritis 40 2,370 
N 33 White iv Pyelonephritis 31 1,500 
Cc Indian Toxemia 40 1,868 
K 19 White Toxemia 34 2,220 
19* White i Adenomyosis 36 2,400 
84 31 Negro iii Procidentia 34 1,500 
Y 23 Negro iii Fibroids 26 1,150 
Uterine Contractility 


WEEKS’ NO. DETER- % PATIENTS UTERINE WORK (DYNES/CM.?2) 
GESTATION MINATIONS WITH ACTIVITY AVERAGE | 50 PERCENTILE | 75 PERCENTILE 
26 11 55 5.7 0.1 1.8 
28 12 67 3.5 
30 13 62 : 2 4.2 
32 10 80 2. : 18.4 
34 11 82 18.1 
Urinary Pregnanediol and Estrogens 

WEEKS’ NO. DETER- PREGNANEDIOL (MG./DAY) | ESTROGEN (MG./DAY ) 
GESTATION MINATIONS MEAN | S.D. | MEAN | S.D. 

24 7 29.9 14.0 6.3 

26 12 35.3 157 

28 11 32.0 19.2 

30 14 32.9 Lied 

32 11 41.3 29.8 

34 11 40.4 24.6 

36 5 45.8 34.1 


*These patients were reported upon previously.® 


Or bO bo bo 


In these studies, only low estrogens and not low pregnanediol were associ- 
ated with excessive contractility. Some patients, however, notably those with 
severe toxemia, showed low levels of both steroid metabolites. Patients who 
were delivered prematurely and whose only associated obstetrical complica- 
tion was premature rupture of the membranes had excessive uterine contrac- 
tility before the defect in urinary estrogens and pregnanediol became evident. 
An exeessive uterine motility was also prominent in patients with severe pyelo- 
nephritis and adenomyosis uteri. 
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B. Urinary Estrogen-Pregnanediol Levels and Uterine Contractility in Pa- 
tients With Histories of Repeated Premature Deliveries or Habitual Abortion.— 

All 10 patients with poor obstetrical histories exhibited an excessive amount 
of uterine activity when compared to normal patients. Five who were given oral 
estrogen had no diminution of uterine contractility during the thirty-second 
week of pregnancy while on estrogen therapy (Fig. 2). Although urinary 
estrogens were elevated after oral estrogens were given, partitioning of the 
total urinary estrogen metabolites showed that estriol, the endogenous estrogen 
metabolite, was not increased. The augmented urinary estrogen was due to 
estrone from the administered estrogen. Natural estrogens, given for two 
weeks, did not suppress the excessive uterine contractility which usually char- 
acterized the obstetrical patient who had lost several previous pregnancies 
prematurely. Although the results of this preliminary study are of clinical 
interest, no statistical significance can be attributed to the measurements be- 
cause of the small number of determinations. 
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Fig. 2.—Estrogen administration. Natural estrogens (60 mg. per day for 2 weeks) 
were given to 5 patients with poor obstetrical histories and determinations were made at 
the thirty-second week. The thirtieth and thirty-fourth weeks were used as controls. Urinary 
pregnanediol values were unchanged. Urinary estrogens were elevated. Excessive uterine 
motility was unsuppressed while the patients were on natural estrogens. 


C. Effective Uterine Circulation in Premature Delivery.— 


The radioactive Na??Cl was injected into the uterine muscle of 16 pregnant 
patients (Table Il). Six were normal multiparas near term, not in labor, and 
2 were normal primiparas. The average time for half of the radioactivity to 
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disappear from the uterine muscle was 4.2 minutes +0.9. This time was com- 
parable to the average figure of 4.1 minutes +0.4 obtained from 20 normal pa- 
tients by Morris.’ In 8 patients who were delivered prematurely, the compar- 
able average time for half the radioactivity to disappear was 7.3 minutes +2.9. 
Premature delivery in this group of eight patients was associated with a dimin- 
ished clearance rate of Na??Cl from uterine tissue (Fig. 3). The test of the 
significance of difference between means is highly significant. P equals 0.02 
to 0.01. Henee, effective uterine circulation is reduced in women who are de- 
livered prematurely regardless of the presence or absence of a discernible dis- 
ease and the degree of circulatory reduction appears to be related to the se- 
verity of the maternal or obstetrical complication. 


TABLE IT. SUMMARY OF DATA ON UTERINE CIRCULATION STUDY 


WEIGHT 
WEEKS’ OF 
T/2 
GESTA- | INFANT 
PATIENT AGE PARITY COMPLICATION TION (GRAMS) | HOURS | MIN. 


Full-Term Delivery.— 


None 37 2,690 
27 i None 38 2,800 
27 None 39 2,600 
31 vi None 40 2,730 
26 i None 40 3,100 
21 ii None 40 3,630 
20 ii None 41 3,600 
22 i None 38 3,840 


Premature Delivery.— 


Spontaneous delivery— 

none 2,400 
Spontaneous delivery— 

none 2,370 
Spontaneous delivery— 

none 2,020 
Mild toxemia 2,400 
Mild toxemia 2,500 
Mild toxemia 2,250 
Separation 2,200 
Abruptio placentae : 1,920 


Comment 


This study was originally designed to correlate urinary steroid metabolites 
with uterine motility in normal and abnormal pregnancies. As the project 
evolved, it became apparent that low urinary estrogen levels and excessive 
uterine motility bore some relationship to premature delivery. It was reasoned 
that estrogen replacement therapy might alter the hypermotility and low 
steroid patterns either by a direct action on uterine muscle or indirectly by 
increasing uterine circulation. However, when supplementary estrogens were 
given to a select group of patients, no significant change in uterine motility oc- 
curred. It was noted, nevertheless, that a reduced uterine circulation was 
characteristic of patients who were delivered prematurely regardless of whether 
or not they received estrogen therapy. The question then arose as to whether the 
two defects, excessive uterine contractility and low urinary steroids, were both 
related to a reduction in uterine circulation. An important lead in this direc- 
tion was afforded by the data obtained from 6 patients, not included in this 


0. W. 5 0 
E. A. 2 30 
F. K. 5 0 
A.G. 4 30 
D. B. 5 15 
A.R. 3 30 
D. V. 4 15 
M. 3 15 

G. P. 30 iii 

4 30 
G.C. 29 iv 

7 45 
4 21 iii 

7 30 
A. V. 21 i 4 15 
M. A. 22 ii 5 30 
G. V. 21 ii 5 15 
B.G. 32 iii 12 15 
J.M. 22 i 11 45 
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study, who had urinary estrogen and pregnanediol determinations, uterine con- 
tractility measurements, and uterine circulation rates done simultaneously. 
Three of these patients were delivered of premature infants near the thirty- 
sixth week of gestation. Two of the latter showed low urinary steroid metab- 
olites, excessive uterine motility, and reduced uterine circulation. Of the other 
3 patients who were delivered of full-term infants, 2 showed normal values for 
the correlated contractility, circulation, and steroid studies. These trends 
again suggest that reduced uterine circulation in prematurity may give rise to 
the observed defects in uterine contractility and urinary steroids. 
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: Fig. 3.—Effective uterine circulation. Clearance rates of NaCl from uterine muscle 
in 16 patients. The initial counting rate has been equalized so that the results appear as 
arbitrary counting units plotted against the time required for one-half of the radioactivity 
to disappear. The lined area represents 8 normal full-term deliveries, showing an average 
time to half-value of 4.2 minutes. The dotted area represents 8 patients who were delivered 
rer. The average time to half-value was 7.3 minutes, almost twice the normal 
value. 


If the underlying physiopathology of premature labor is uterine circula- 
tory insufficiency, then diverse maternal disease and obstetrical complications 
which are often associated with prematurity’ become understandable. For 
example, in essential hypertension, uterine vascular insufficiency may be one 
aspect of a generalized chronic disease process. In eclamptogenic toxemia, the 
locally reduced uterine circulation may be only a part of systemic vasospasm. 
In both of these disease processes, the severe forms frequently give rise to 
small infants and small placentas regardless of the length of gestation. There- 
fore, a prolonged reduction in uterine circulation may be responsible for both 
the small fetus and the small placenta. It is possible also that subclinical tox- 
emia, especially in primiparas, may be diagnosed as spontaneous premature 
labor, cause undetermined. 
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Local uterine diseases such as diffuse adenomyosis, multiple fibroids, con- 
genital anomalies, and prolapsus also may be associated with a reduction in 
uterine circulation. Two patients in this study displayed abnormal bleeding 
tendencies during pregnancy and showed diminished levels of urinary estrogens 
and pregnanediol. Both of these patients had vaginal hysterectomies done sev- 
eral months following premature delivery. Pathological examination of the 
specimens showed uterine hypertrophy, endometrial hyperplasia, adenomyosis, 
leiomyomas and carcinoma in situ. These findings also support the thesis that 
many of the accidents of pregnancy which terminate in premature delivery are 
part of an underlying endocrine-vascular disorder. 

Theobald’ points out that arteriolar constriction, however it is effected, 
ean almost invariably be abolished by vasodilator drugs. Morris® has demon- 
strated an increase in effective uterine circulation in 5 patients with severe 
pre-eclampsia after therapy with hypotensive drugs. When it is realized that 
any degree of pregnancy toxemia, especially in conjunction with primigra- 
vidity, multiple pregnancy, and hypertensive disease, accounts for a large seg- 
ment of premature deliveries, then the use of drugs to restore a deficient uterine 
circulation to normal might contribute immeasurably toward the prevention of 
prematurity. In any event, the mechanism and time of onset of reduced 
uterine circulation in patients who are delivered prematurely for any reason 
need further exploration. 

The association of premature delivery with reduced uterine circulation is 
also of interest in a complication of the newborn called the pulmonary hyaline 
membrane syndrome. Miller and others?) * have suggested that this process 
begins in utero secondary to anoxia. The findings in this study might explain 
how complicated or uncomplicated premature labor could give rise to fetal 
hypoxia, resulting in hyaline membrane disease. 


Conclusions 


1. In this study the onset of premature labor was frequently accompanied 
by maternal disease and obstetrical complications. 

2. Premature labor, from whatever cause, was usually associated with an 
excessive uterine contractility and reduced excretion of urinary estrogens. 

3. Effective uterine circulation was reduced in women who were delivered 
prematurely, regardless of the presence or absence of an overt disease. 

4. The degree of uterine circulatory reduction appears to be related to the 
severity of the maternal or obstetrical abnormality. 

5. Low urinary estrogen levels and excessive uterine activity in patients 
who are delivered prematurely probably are not related as cause and effect, but 
are manifestations of another aberration, probably reduced uterine circulation. 

6. In patients who had previous premature deliveries or habitual abortions, 
natural estrogens given for a two-week period did not suppress excessive 
uterine contractility. 


We wish to thank Drs. J. Aikawa, J. Dodge, C. McIntyre, and E. Weis, Jr., for their 
technical and clinical assistance in this study. 
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Discussion 


DR. ROBERT B. WILSON, Rochester, Minn.—Dr, Bruns and his associates have 
shown us in this report that premature labor is preceded by increased uterine irritability, 
reduced urinary excretion of estrogen and pregnandiol, and reduced uterine circulation 
as determined by the disappearance of labeled sodium chloride. 


With these findings it is immediately apparent that the fetal oxygen supply is re- 
duced and that fetal hypoxia must be present, As Eastman has so often said, hypoxia 
remains the greatest threat the fetus in utero has to face. It is for this primary reason 
that this is such an important and worth-while study, for it reveals that in many ways the 
state of uterine blood flow and uterine irritability is the same in patients who experience 
premature labor as in those who have toxemia or who experience some other serious ob- 
stetric complication and in whom the fetal salvage is often so poor. 


Dr. Bruns and his colleagues have searched for a reason for this decreased uterine 
blood flow and increased uterine irritability in certain abnormal states and have directed 
their search toward abnormal estrogen and progesterone metabolism. While their studies 
did disclose evidence of endocrine abnormalities they were unable to resolve the problem 
by the administration of an estrogen complex. 


One criticism which might be made of this work, and it may not be a valid one, is 
that in this phase of the study estrogens were administered for but two weeks and estrogen 
and pregnandiol assays and uterine-motility studies were made only one time during the 
administration of the estrogens. Furthermore, the authors do not report any Na?22 studies 
in relation to the administration of the estrogens. As we all know so well, it is most 
difficult or almost impossible to correct an abnormal endocrine situation during pregnancy 
once it has developed. It appears, therefore, that before an endocrine basis can be ex- 
cluded, treatment with estrogens and perhaps other hormones should be started earlier and 
given longer to properly selected patients and that the experimental studies should be done 
at reasonable intervals during the time the hormones are administered. 


It also seems that chorionic gonadotropin should be studied as well as the adrenal 
steroids, and even perhaps relaxin, before an endocrine factor is excluded. 


The authors surmise that ineffective uterine circulation may be the common denom- 
inator in many obstetric difficulties, It does not seem to be that simple, however, for we 
are faced with the age-old question of which is the cause and which is the effect. Is the 
uterine irritability, shall we say, the cause of the decreased circulation or does the de- 
creased circulation cause uterine irritability and in due time premature labor? Are the 
decreased circulation and increased uterine irritability due to a generalized or local ma- 
ternal vascular abnormality or are all of these things due to some physiologic or anatomic 
abnormality of the pregnancy itself? Furthermore, it is rather remarkable that there were 
no patients with increased uterine irritability and decreased circulation who had normal 
pregnancies which went to term without evidencing a serious obstetric complication, It 
seems pertinent to inquire whether or not this is universally the situation. 


Since the theory of a reduced uterine circulation or uterine ischemia is the most 
common present-day theory as to the cause of toxemia, I would like to ask if the authors 
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feel that these patients who had increased uterine irritability and decreased uterine circu- 
lation might have developed a toxemic process had nature not so fortuitously interrupted 
their pregnancies prematurely? 


Last, the use of the word ‘‘clearance’’ to describe the disappearance of labeled sodium 
chloride seems unwise and confusing, as, in this situation, with the procedure described in 
the report, the authors have measured only the rate of disappearance of a labeled sub- 
stance. Some also might question the validity of assuming that the disappearance of 
labeled sodium chloride is a reasonably accurate measure of uterine circulation, The fact 
that sodium chloride is retained by the pregnant female during the latter months of preg- 
nancy is well known. It may be that in these patients a diminished rate of disappearance 
of labeled sodium chloride may reflect an abnormal retention of salt rather than indicate 
decreased circulation, 


DR. D. E. CANNELL, Toronto, Ontario.—Dr. Bruns’ patients were selected for study 
after the twentieth week of pregnancy. In Toronto, Robson and Gornall (Canadian 
Medical Association Journal 72: 830, 1955) found that decreased pregnanediol excretion 
was almost invariably associated with subsequent abortion. Premature labor and abortion 
have features in common, though with a difference in timing, which may account for the 
apparent discrepancy in results reported by these two groups of investigators. 

The therapeutic significance of Dr. Bruns’ work is not easy to determine. He sug- 
gests that the increased uterine motility and decreased excretion of urinary steroid 
metabolites may be manifestations of a primary impairment in uterine circulation, If 
this be so, Morris’ finding of improved uterine circulation in pre-eclampsia, where hypo- 
tensive drugs were employed, may be of value in the prevention of premature labor in 
this condition. Is Dr. Bruns aware of any evidence that this has been proved to be true? 

No matter what therapeutic value becomes evident from this project, Dr. Bruns and 
his colleagues are to be commended for their painstaking work and the reserve with which 
they have drawn conclusions from their results. 


DR. FREDERICK FALLS, Oak Park, Ill—Dr. Bruns has indicated that in these 
patients with premature labor he can demonstrate circulatory changes. I’d like simply to 
correlate his ideas with some of my own on the subject of abortion. 


The irritability of the uterus may be controlled by hormone treatment, but why is 
it necessary to increase progesterone in the blood of a woman who has a tendency to 
habitual abortion or premature labor? For a good many years we have been interested 
in the configuration of the uterus in women who have a history of habitual abortion, and 
we find on investigation that a rather large percentage of these women show evidence of 
an abnormality in the contour of the uterus. We believe that many of them have bi- 
cornate uteri of the arcuate type, and as a result these uteri are not physiological in the 
sense that they cannot retain a conceptus as well as the uterus that is not so deformed. 
It is also possible that if they show gross anatomical change, such as a distinct notch in 
the fundus at term or a marked deviation to one side, there may be significant changes in 
the innervation and circulation and as a result abnormal formation of decidua and placenta- 
tion. So from the very start of pregnancy conditions surrounding the developing embryo 
are abnormal, These facts might easily be correlated with Dr. Bruns’ observations. 


DR. LOUIS M. HELLMAN, Brooklyn, N. Y.—Dr. Bruns was careful at the beginning 
of his talk to say that he was not measuring the flow in talking about circulation, and 
yet at the end he resorted entirely to a discussion of uterine blood flow. I believe it is 
well to pause and consider exactly what was measured. 


There have been numerous attempts, particularly in the past three or four years, to 
measure uterine blood flow in experimental animals where the abdomen could be opened 
and substances could be injected into the circulation and attempts made to determine 
the flow. Most of this work has been done by Dr. Barron and the group at the Boston 
Lying-in Hospital. Today I am sure these investigators would hesitate to say that even 
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in these experimental animals they have accurately measured the uterine blood flow. So 
far as I know, the only real attempts to do this in the human being have been done by this 
group and by Assali in Los Angeles. Neither of these groups of investigators has any- 
thing more than approximation of the uterine blood flow. 


Dr. Brown and James Walker have also attempted to measure the flow by injecting 
sodium into the uterus, both into the muscle as Dr. Bruns indicated, and into the inter- 
villous space. Neither of these investigators has made much claim that he has measured 
uterine blood flow, nor do I think they have. So it is quite conceivable that what one is 
measuring is speed of exit of blood from the uterus and not flow. There is, according to 
Brown and Walker’s work, a very marked difference in the sodium disappearance when 
injected into the muscle and when injected into the intervillous space. I do not think one 
can draw the conclusion that just because sodium disappears more slowly from the muscle 
in the abnormal cases that one has established anything concerning the circulation in the 
intervillous space which is all important to the fetus and its growth. 

Finally, a word about oxygen. I do not think that one can say that because circu- 
lation is diminished this necessarily means the fetus is short of oxygen. There are two 
factors which control the amount of oxygen that goes to the fetus, The most important 
is the gradient across the placenta of the partial pressure of oxygen on the mother’s side 
and the partial pressure of oxygen on the fetus’ side. The second factor is the flow. While 
it is at least theoretically possible that the flow through the intervillous space can be so 
fast that the fetus is deprived of oxygen, it is just as possible that it can be too slow. 
So, without criticism of anything that Dr. Bruns has said except his use of the word 
‘*flow,’’ I would just like to raise these points as elements of caution. 


DR. E. C. HUGHES, Syracuse, N. Y.—Several years ago we reported the pregnanediol 
excretion in normal and premature pregnancies, We included in that presentation the 
excretion of chorionic gonadotrophin throughout the entire length of gestation. 

I had hoped that in the present paper the pregnancy could have been studied earlier 
so that the amount of gonadotrophin excretion could also be studied. 

We found in the premature pregnancy that the amount of chorionic gonadotrophin 
which was excreted in early portions of the pregnancy was far under the normal amount, 
and that the peak of excretion was not reached at the normal time of gestation, which was 
approximately 50 days. The peak excretion of chorionic gonadotrophin was as late as 80 
to 90 days in the patients who delivered a premature fetus. Therefore, it seems to us that 
the primary disease in this condition is one found in the placenta early in pregnancy. 

Studies of the placenta in these premature patients have shown findings similar to 
those which Dr. Huber has described this morning. In other words, there was avascularity 
of the placenta, edema of the villi. There was also a recurrence of some of the cells of the 
chorion which were present in the early portion of gestation, which normally disappear 
as the pregnancy advances. 

We found in the normal patients, with tissue obtained at therapeutic abortion, that 
about 10 per cent of the villi were hydropic. I think if we search deeper into those speci- 
mens we will find this pathological or physiopathological state. 

I do not feel that the administration of any of the steroids during pregnancy will 
prevent prematurity, but the development of a good endometrium and decidua before con- 
ception and implantation of the fertilized ovum take place may be the answer. 
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TRANSFER OF D- AND L-HISTIDINE ACROSS 
THE HUMAN PLACENTA* + 


Ernest W. Pace, M.D., Mary Beto GLENDENING, Pu.D., ALAN Marco .is, M.D., 
AND A. Harper, Pu.D., SAN FRANCISCO, CALIF. 


(From the Department of Obstetrics and Gynecology and the Surgical Research Laboratories, 
University of California School of Medicine) 


HE increased concentration of amino acids in fetal as compared to 

maternal plasma was recorded as early as 1914,1 and the observation has 
been confirmed several times.??° Christensen and Streicher’ found that the 
fetal to maternal amino acid ratio varied from 5:1 in the guinea pig to 1.7:1 
for the human species. They concluded that the placenta must act as a 
‘‘pump’’ in order to maintain such a concentration gradient. Until 1950 
these calculations were based upon measurements of total free alpha-amino 
nitrogen but in that year Crumpler, Dent, and Lindan,’ using chromatographic 
methods, demonstrated that each individual essential amino acid was higher 
on the fetal side. 

That it is the trophoblastic epithelium rather than the fetus which is 
responsible for this ‘‘concentration’’ is indicated by the findings of McKay 
and associates,'! who measured the total amino acid concentration of hydatid 
mole fluid and found it to be twice that of the maternal plasma. 

Such findings are consistent with the hypothesis that there is an active 
transport mechanism for amino acids across the placenta, but the demonstra- 
tion of such a mechanism has not, to our knowledge, been recorded. Amino 
acids are relatively small molecules and they should be able to traverse most 
living membranes by simple diffusion. If there also are present in the placenta 
biochemical systems for active transport of these important materials (and 
such systems do exist in the epithelia of the renal tubules and the intestine) it 
might be assumed that such processes would be highly selective. The placental 
barrier might possess a carrier system for the naturally occurring amino acids 
but not for the unnatural isomers. It is inconceivable that rates of diffusion 
could differ for any given pair of optical isomers; so the demonstration of a 
more rapid transport for the natural L- configuration as opposed to the p- form 
should be proof of active transfer. The experiments described below were 
designed to test this hypothesis. p.L-histidine was selected for study because of 
our familiarity with the metabolism of this amino acid in pregnancy and be- 
cause of the availability of reliable methods for determining total as well as 
L-histidine in 


*This investigation was supported in part by Research Grant H-878 from the National 
Heart Institute, National Institutes of Health, and in part from the Cox Fund. 


7Presented at the Sixty-seventh Annual Meeting of the American Association of Ob- 
Stetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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Methods 


Eleven healthy pregnant women at or near term were selected for study, 
the only basis for selection being the predictability of the time of delivery. 
For this reason, 9 of the subjects were chosen because they were scheduled for 
elective repeat cesarean sections under local or spinal anesthesia. 


At intervals which varied from 9 minutes to 4 hours before delivery, a 
priming dose of 500 mg. each of L- and p-histidine was given to the mother 
intravenously. This was followed by an infusion of 5 per cent dextrose in 
water containing enough of the histidine so that a rate of 4 ml. per minute 
delivered from 10 to 12 mg. of each isomer per minute. It was found advan- 
tageous in the later experiments to administer the L- form at a rate slightly 
faster than the p- form in order to maintain constant blood concentrations of 
each. 

Maternal blood samples were taken before the priming dose and several 
times thereafter, the final sample being collected within 2 minutes after deliv- 
ery of the baby. Venous cord blood was collected within 30 seconds after 
delivery. In one ease (L. V.) the umbilical cord was delivered through the 
uterine wound and a control fetal blood sample was taken prior to the prim- 
ing dose of amino acids. The heparinized samples were promptly centrifuged 
and the plasma samples were kept in the frozen state until time for analysis. 
Fig. 1 represents the protocol from one case (cesarean section), and illustrates 
the method used. 


DELIVERY 


FETAL L. 


L. 
MATERNAL D. FETAL DO. 


© 
2 
q 


"40 50 60 70 80 
MINUTES AFTER PRIMING DOSE 


Fig. 1.—Representative protocol. 


Determination of Total Histidine Concentration.—The colorimetric method 
previously described'* was employed with minor modifications. Deproteiniza- 
tion of plasma was accomplished with heat and acetic acid (in place of per- 
chlorie acid), and the color was developed with diazotized p-chloroaniline. 
All samples were run in quadruplicate, using pure histidine additions as an 
internal standard. (A detailed description of each step, including the minor 
modifications alluded to will be sent to any investigator upon request.) When 
the colorimetric procedure was compared with the microbiological method, 
it produced values which averaged 0.6 mg. per 100 ml. higher. Recovery 
experiments at several concentration levels indicated that the microbiological 
assay gave true results for L-histidine. For that reason, the colorimetric 
determinations for total histidine were corrected by the difference between 
the colorimetric and microbiological values obtained on the control plasma 
samples for each individual. 
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Determination of L-histidine Concentration—The natural L-isomer was 
determined microbiologically, with the use of the organism Leuconostoc mesen- 
teroides. In separate experiments it was determined that the addition of widely 
varying amounts of p-histidine did not affect the assay for L-histidine. The 
quantities of p-histidine in plasma were determined by subtracting the L-histi- 
dine from the total histidine concentration. The mean t-histidine level for 
eight samples of fetal plasma selected at random was 2.1 mg. per 100 ml. Except 
in the one 9 minute experiment in which a fetal control level was actually 
obtained, this figure was assumed to be the fetal histidine concentration at 
the beginning of each experiment. 

The maternal plasma histidine concentration present five minutes before 
delivery, as determined by interpolation, was compared to the fetal plasma 
concentration for the purpose of determining the ratios. After studying 
available data on the rates of transfer for radioactive sodium, the 5 minute 
lag was arbitrarily chosen as a minimal ‘‘appearance time’’ for histidine. In 
most instances the curve representing maternal histidine levels was relatively 
flat and this interpolation influenced the final ratio very little. 


Results 


In Table I the essential data for each experiment are recorded. The 
ratios of maternal to fetal histidine concentrations, as shown in columns 5 
and 6, are plotted in Fig. 2 in order to illustrate the differential rates of 
transfer. 


—® O- HISTIDINE 
“--0 L HISTIDINE 
L—HISTIDOINE CONTROL 


60 120 180 
MINUTES AFTER PRIMING DOSE 


Fig. 2.—Maternal to fetal ratios for each isomer in each case. The control line represents 
the average ratio at time zero. 


Comment 


The subject of placental ‘‘permeability’’ has been discussed innumerable 
times in the medical literature, and has usually involved two questions: Can 
a given material cross the placental barrier or can it not? If it does, is it by 
a process of diffusion or by some other mechanism? With the evidence ac- 
cumulating that even red blood cells and intact droplets of whole plasma may 
cross the placenta in both directions during the second half of human preg- 
naney, it seems self-evident that any molecule is capable of passing from 
mother to fetus provided that it is not destroyed during passage. 
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TABLE I. THE RELATIONSHIP OF MATERNAL AND FETAL PLASMA HISTIDINE CONCENTRATIONS 


6 


TIME L-HISTIDINE | D-HISTIDINE 5. i 
ML/FL 


(MIN. ) (MG. %) (MG. %) MD/FD 


PATIENT SAMPLE 
L. V. Maternal 
Maternal 
Maternal 
Fetal 
Fetal 


Noor 


Maternal 
Maternal 
Maternal 
Fetal 


Maternal 
Maternal 
Maternal 
Fetal 


Maternal 
Maternal 
Maternal 
Fetal 


Maternal 
Maternal 
Maternal 
Fetal 


Maternal 
Maternal 
Maternal 
Fetal 


Maternal 
Maternal 
Maternal 
Fetal 


CO 


Maternal 
Maternal 
Maternal 
Fetal 


Maternal 
Maternal 
Maternal 
Maternal 
Maternal 
Maternal 
Fetal 


Maternal 
Maternal 
Maternal 
Maternal 
Fetal 


1 

1 

8 

3 
8 
2 
6 
8 
2.1 
4.0 
4.4 
3.7 
6 
4 
6 
2 


aun 
— 


Ol 


Maternal 
Maternal 
Maternal 
Maternal 
Maternal 
Fetal 


wh 


| 


| 
0 
5 4.4 
13 2.5 
0 
9 0.8 5.73 1.33 
0. C. 0 
18 2.2 
24 0.6 3.67 1.06 
A.D. 0 -- 
14 4,2 
31 2.4 1.91 0.97 
V.L. 0 
19 2.1 
38 3.6 
34 1.1 2.64 0.91 
M. S. 0 -- 
44 4.7 
64 1.7 3.12 1.06 
U. H. 0 
36 4.9 
84 7.3 
79 3.1 2.16 0.95 
B. I. 0 oy 
42 4.0 
82 4.4 
81 1.1 3.94 1.17 
V.D. 0 
53 6.1 
115 7.9 
111 4.4 1.73 1.03 
G. J. 0 
22 
65 
97 
132 
150 
148 0.92 1.04 
A. H. 0 1 
76 4 
139 5 
236 7 1 
234 6 1.86 1.11 
0 
33 
115 
197 
253 
251 1.18 0.59 
| 
\ 


Eclome oy TRANSFER OF D- AND L-HISTIDINE ACROSS PLACENTA 593 
Number 


It is hardly tenable, therefore, to inquire as to whether something in 
maternal blood can or cannot reach the fetus, or whether such a substance can 
cross by a process of diffusion. The pertinent questions today appear to be 
these: How rapidly does the substance pass? Is it destroyed or altered during 
passage? Is the rate of transfer sufficiently rapid to have any physiological 
significance? In addition to diffusion, is there another method of transfer 
which predominates? 


The present investigation demonstrates that the unnatural isomer of 
histidine traverses the human placenta at an appreciable rate, and that it 
will come to equilibrium with the fetal blood in a matter of three or four 
hours. Presumably this transfer takes place by a process of diffusion, the 
rate at any given time being governed by the concentration gradient. Exact 
rates of transfer cannot be calculated because there are several other simul- 
taneous processes going on. Among these are (1) renal excretion of the amino 
acid by both fetus and mother, (2) continued distribution into an unknown 
fraction of the total body water, and (3) a small rate of metabolism by p- 
amino acid oxidase. 


It is obvious that the same rate of passive transfer must apply to the 
natural L-isomer, but it is quite evident that there is in addition an active 
transfer mechanism which proceeds at a considerably faster rate. This is 
illustrated by the fact that an equilibrium between maternal and fetal plasma 
concentrations is achieved within a matter of minutes. When no L-histidine is 
administered to the mother, the ratio between her plasma concentration of 
histidine and that of her fetus is 0.89, as determined by comparing the mean 
control values for maternal plasma with the mean of eight cord blood samples. 
The fact that equilibrium was achieved at approximately 1.0 under the condi- 
tions of our experiments is obviously due to the continued intravenous admin- 
istration of the amino acid to the mother. 


The fact that the total alpha-amino nitrogen concentration is significantly 
higher on the fetal side’ suggests that perhaps all essential amino acids are 
transferred by an active process similar to that demonstrated here for histidine. 
Whether there are exceptions to this assumption must be determined by ex- 
periment for each individual amino acid. There is a strong possibility, further- 
more, that specific groups of amino acids may compete with each other for 
active transfer, because this is true for renal tubular reabsorption. Inasmuch 
as maternal proteins are not transferred to the fetus in quantities which have 
any nutritional significance, and inasmuch as the rate of synthesis of fetal 
proteins is dependent in part upon the concentrations of essential amino acids, 
it becomes apparent that the whole problem of amino acid transfer assumes 
clinical importance with respect to intrauterine growth and fetal welfare. 


Summary 


The natural and unnatural optical isomers of histidine were infused into 
maternal veins for variable periods of time prior to delivery. The concentra- 
tions of each isomer were measured in both fetal and maternal plasmas. The 
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length of time required for the achievement of an equilibrium between mater- 
nal and fetal plasmas was used as an index of the relative rates of transfer. 


The unnatural p-histidine required three or four hours to approach equi- 
librium whereas the natural L-histidine approached equilibrium within a 
matter of minutes. The data suggest that both molecules cross the placenta 
by a process of simple diffusion but that the natural isomer is transferred 
more rapidly by an additional active transport mechanism. 


We are indebted to Leonard Olson for his faithful assistance. 
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Discussion 


DR. E. C. HUGHES, Syracuse, N. Y.—Dr. Page has shown his interest in histidine, an 
essential amino acid, first by reporting an increased excretion in normal pregnancy, sec- 
ond by deseribing the possible cause for its reduced excretion in pre-eclampsia, presently 
by determining the concentration of L-histidine and its unnatural isomer D-histidine in both 
fetal and maternal plasma. 

He has demonstrated that L-histidine, an amino acid used for growth in the human 
being, reached an equilibrium between maternal and fetal plasma within minutes after in- 
jection into the mother, while the transfer of D-histidine took 3 to 4 hours to reach equi- 
librium. This experiment is important both academically and clinically. I will direct my 
discussion toward the two possible mechanisms which the author has proposed, by which 
such a transfer might take place. 

The first mechanism is that these substances are pumped across the placental barrier. 
Such a pumping mechanism could occur in one of the following ways, or perhaps all of 
the following ways: 

A. The placenta, by its anatomical formation, could serve as a fetal pump or accessory 
fetal heart. Krantz has demonstrated that there are circumferential and radial smooth- 
muscle fibers dispersed throughout the placenta. It appears that the placenta, perhaps, 
can pulsate, thereby aiding the flow of blood in the intervillous spaces and also supporting 
the intravillous circulation. Such action causes fluids to flow to and from the fetus. 

B. The action of the contracting and relaxing uterus throughout gestation and par- 
ticularly during labor may exert a positive pressure, pushing fluids and other substances 
toward the decidual-placental junction. There are certain experiments which may support 
this theory. Gardner, Walton, and Gonzales of our Center have found that the levels of 


Vv 
t 
I 
i 
0 
t 
t 
li 
e 
i 
nl 
I 
t 
t 
t 
V 
8 
f 
i 
( 
] 
( 
] 
‘ 
| 
I 
| 


ee? TRANSFER OF D- AND L-HISTIDINE ACROSS PLACENTA 595 
u 


17-ketosteroids, adrenal corticoid, and pyruvic acid are higher in the plasma of the umbili- 
eal cords of babies during labor than of those delivered by cesarean section, although 
there is significant increase in the babies delivered by cesarean section. Hendricks, also, 
has demonstrated an increase in the lactic acid levels. This may mean that the contract- 
ing uterus forces these materials toward the fetal circulation and that the increased levels 
of these metabolic products are not entirely due to the increased fetal metabolic activity. 


In this respect, the author has chosen the time of his experiment wisely and one may 
take his values as indicative of the relationship of maternal and fetal metabolism during 
the latter months of pregnancy. It would be interesting to repeat this experiment during 
labor. 


C. The third possible pumping system could be called a biochemical or biochemical 
enzymal one. Recently it has been determined that adrenal corticoids play a vital role 
in the metabolism of the amino acids. At the end of pregnancy, the maternal circulation 
is flooded with large quantities of these steroids, making large quantities of nitrogenous 
material available to the fetus. On the other hand, the fetal concentration of these cor- 
ticoids, until labor, is much lower—about one-half to one-fifth of the maternal quantity. 
It is very probable that this gradient of adrenal corticoid concentration between mother 
and fetus may help to explain the active transport of the natural L-histidine across the pla- 
cental barrier. The unnatural pD-histidine would not be incorporated in the fetal protein 
as readily—hence its relatively slow passage from mother to fetus. 


As the second possible mechanism, the author has proposed that the trophoblastic 
epithelium is responsible for the transfer of these amino acids. Certain experiments tend 
to strengthen this theory. It is known that the trophoblastic epithelium changes its func- 
tion at various stages of gestation. This is shown by the metabolism of sugar. During 
the first half of vregnancy, the chorionic villi are covered by two layers of cells, the outer 
syneytium and the inner Langhans eells or cytotrophoblasts. Each layer has a different 
function. The syncytium serves as a diffusing membrane passing sugar from the decidua, 
where it is found in abundance, through to the Langhans cells where it is metabolized an 1 
stored as glycogen. There is no storage in the syncytium. During this time, it can be 
said that the chorion serves as the fetal liver, particularly in view of the fact that the 
fetal liver does not perform the process of glycogenesis during this stage of gestation. 
The liver serves as a blood-forming organ at this time. Enzymes, which promote this 
metabolism, particularly alkaline phosphatase, are found in the syncytial cells and also 
in the endothelial cells of the vessels of the decidua. These enzymes help the diffusion of 
carbohydrates through the syncytium. 

From the mid-portion of pregnancy certain histological changes take place in the 
chorion which adapt it for the diffusion of selected nutritive material. They are as follows: 


1. The syneytial covering of the villi becomes exceedingly thin, consisting of one 
layer of cells. 

2. The capillaries within the villi approach the surface of the villi coming in closer 
contact with the maternal decidua. 


3. There is a marked increase in the secretion of enzymes by the syncytium, particu- 
larly the phosphatases. These enzymes are needed for carbohydrate and nucleoprotein 
metabolism. There is no storage of these materials and the fetal liver assumes the role of 
gly cogenesis. 

4. The trophoblastic epithelium becomes highly selective. This is shown in this ex- 
periment by the fact the L-histidine is allowed through easily while holding back the 
D-histidine. 

5. The chorion chemically produces material wiuich enhances the passage of carbo- 
hydrates, proteins, and especially amino acids across its barrier. 
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It is possible that both systems proposed by the author work together, causing the 
transport of these essential amino acids and other substances from the maternal decidua 
to the fetus. The fetus, through its own endocrine, enzyme, and metabolic processes, can 
produce its own intrauterine growth. 


DR. E. STEWART TAYLOR, Denver, Colo.—My contribution as one discussing this 
paper will be to interpret the importance of the amino acid histidine to this audience, and 
to elucidate the significance of this experiment and other experiments of Dr. Page having 
to do with the metabolism of this essential amino acid in normal and abnormal pregnancy. 

In the course of Dr. Page’s studies he has been interested in placental metabolism 
as it may relate to the eclamptogenic syndrome. This interest could not help but invite 
his attention to the work of Honda who in 1923 reported histidine in the urine of pregnant 
women as a rather constant finding. As a matter of fact, the histidinuria was such a re- 
liable accompaniment of normal pregnancy that Voge proposed a chemical test on the 
urine for histidine that could be used as an aid in the diagnosis of pregnancy. The histi- 
dinuria test was reported as being approximately 85 per cent accurate in the diagnosis of 
pregnancy. 

The cause of increased histidine in the urine of a pregnant patient is hypothetical. 
Dr. Page believes, on the basis of previously reported work of his group, that pregnancy 
causes an increased renal clearance of histidine, secondary to a diminished rate of renal 
tubular reabsorption. This may be part of the explanation since we know that there are 
changes in the kidneys’ ability to handle other elements and compounds during normal 
pregnancy. Examples are the well-known disability of the pregnant woman’s kidney to 
excrete water and salt in the same fashion as when the patient is not pregnant. It seems 
to me that there is an additional explanation for histidinuria during pregnancy. That 
reason has to do with the character of the amino acid histidine as an amino acid essential 
to growth. Histidine is not an essential amino acid for the adult organism. It is an amino 
acid essential to the growing human being. The process of growth flourishes best in biol- 
ogy when there is a surfeit of essential elements available to the growing organism. To 
me the histidine in the urine is simply an overflow to the maternal circulation of what is 
not assimilated by the fetus and its membranes during its period of rapid growth. 

Dr. Page’s investigations on histidine led him to investigate histidinurina as influ- 
enced by pre-eclamptic toxemia. He confirmed that histidine excretion was reduced in 
the urine of the patient with pre-eclampsia. He has been able to prove that the reduced 
excretion of histidine in the patient with pre-eclampsia is a manifestation of abnormal kid- 
ney function, and not a basic change in the metabolism of this amino acid. He has not 
been able to associate reduced histidine in toxemic pregnancy with the cause of toxemia 
of pregnancy. 

The current experiment was designed to determine whether the placental membrane 
would transfer the natural isomer of histidine across the placental barrier faster than the 
unnatural isomer. There is no question that the natural isomer entered the fetal circula- 
tion at a much faster rate than the unnatural isomer of histidine. From these data it is 
probably safe to presume that placental cells or enzymes have speeded the transport of 
natural histidine, whereas such a vital activity does not participate when the unnatural 
isomer crosses to the fetal circulation. In order, however, for any biophysical process to 
be proved to involve an active transport system it is necessary to demonstrate that energy 
has been expended by the membrane itself. I am sure that Dr. Page is aware of this and 
is willing to accept his experiment as indirect evidence of an active transport system in 
the placental membranes for the essential amino acid histidine in its natural form. The 
measurement of oxygen consumption by the placenta to prove finally a vital action in the 
placenta in regard to the passage of amino acid molecules could not be done on the human 
subject. It would have to be done with a Warburg apparatus using tissue slices of pla- 
centa so that the actual utilization of oxygen by the placental tissue could be measured. 
If energy were used in the transport, this would be final proof of an active transport 
mechanism. 
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One other thought has occurred to me concerning this experiment. Dr. Page has 
demonstrated that an unnatural isomer of an amino acid passes the placental barrier at a 
rather delayed rate, three to four hours. Would it not be possible to use this knowledge 
to prepare an analgesic drug attached to an unnatural isomer of histidine? The analgesic 
drug could benefit the mother but could not enter the fetal circulation until much later. 
Such a chemical union has been successful in the case of the protamine insulin which is 
a slow-acting insulin. 


DR. HOWARD TAYLOR, JR., New York, N. Y.—I should like to ask Dr. Page for 
the reason why he assumes that his observations cannot be explained as a transformation 
in the placenta of one type of amino acid to the other, rather than a difference in the 
rate of transfer of the D-amino and L-amino acids. 


DR. PAGE (Closing).—Dr. Hughes suggested the possibility of some type of mechan- 
ical action which pumps materials across the placenta. This can be ruled out, I believe, 
by the fact that the maternal to fetal ratios for different substances vary in opposite 
directions. Those materials which constitute essential “building blocks” for fetal syn- 
thesis, such as the water-soluble vitamins, amino acids, and nucleoproteins, are higher on 
the fetal side. On the other hand, more “adult”? compounds such as lipids, fibrinogen, and 
many other molecules are higher on the maternal side. A mechanical pump should not 
show favoritism such as this. In the case of amino acids, we are left with the concept 
of an enzymatic carrier system. 

Some carrier systems do not require oxygen but utilize other forms of energy. It 
might be difficult to study transport systems (as opposed to synthesis, for example) in the 
Warburg apparatus. Dr. Taylor’s question about the change of one isomer into the other 
merits serious consideration. This would require the sequential action, if I am not mis- 
taken, of D-amino acid oxidase and a transaminase. Whether both enzymes are present 
in the human placenta may not be known; but assuming that they are, I believe that a 
calculation of rates would reveal this to be a very slow process. I do not think that it 
could account for the very rapid appearance of the natural isomer on the fetal side. 

The renal tubules actively reabsorb the natural amino acids by means of an enzy- 
matic carrier system and reject the unnatural forms. I think that there must be a par- 
allel system in the placenta. 

Dr. Bruns, in his paper, alluded to the cessation of fetal growth in a case of 
pyelonephritis. We have all seen this in cases of glomerulonephritis and during pre- 
eclampsia. In recent years, much emphasis has been placed upon fetal hypoxia and oxygen 
transfer problems. This may, of course, result in damage to the fetal brain, but I am 
not at all sure that oxygen controls growth rates. The rate of fetal growth is dependent 
upon the rate of synthesis of new tissue. To a large extent, this is dependent upon 
protein synthesis. The latter, in turn, is largely influenced by the concentrations of 
essential amino acids in proper proportions. According to mass laws, the higher the 
concentration of these “building blocks” the more rapid the synthesis. The maintenance 
of a high concentration of amino acids on the fetal side depends upon the integrity of 
the enzymatic carrier systems postulated today. Villee has already demonstrated that 
in pre-eclampsia the essential amino acids are lower in fetal blood and that the differential 
gradient which favors the fetus is lost. This may be why babies stop growing under 
abnormal circumstances. The interference with the carrier systems might well be due 
to uterine ischemia. At least I have thought so since propounding the placental ischemia 
hypothesis in 1938, and developments of the past 18 years have served only to strengthen 
my belief that an impairment of the uterine circulation is of primary importance not 
only with respect to the etiology of the toxemias and the transport of oxygen but to the 
transfer of essential “building materials” to the baby. 


THE EVALUATION OF THE BASAL CELL IN THE RADIOSENSITIVITY 
STUDIES OF CARCINOMA OF THE CERVIX*;+ 


CHARLES J. SmitH, M.D., RoBert C. Stepro, M.D., Cotin B. Scuack, M.D.,** 
AND HERBERT E. Scumitz, M.D., Cuicago, ILL. 


(From the Stritch School of Medicine of Loyola University) 


HE objective analysis of the individual case of cervical carcinoma must in- 

clude consideration of the radioresistant character of certain of these le- 
sions. Establishment of a binary mode of therapy has been deferred pending 
the advent of some means of delineating unequivocally, which, of any given 
number of cases, will or will not respond to radiation. In 19471 the Grahams 
presented a study that implied great promise of the solution of this most im- 
portant problem. The contemporary investigations by other workers in the 
field have been divergent in their confirmations. In the current literature, four 
reports are critical of the method,? three support it in a general way,* and two 
are in accord.’ In analyzing the areas of contention, certain difficulties become 
apparent; namely, lack of standardization of techniques, confusion in inter- 
pretation of cellular changes, and a want of adequate correlation with the clini- 
eal course of the patient. 

During the past year, in attempting to standardize our techniques in eval- 
uating radiosensitivity of carcinoma of the cervix by cytological smear, we 
have become aware of certain reactions, both actual and implied, of the basal 
cell of the cervicovaginal epithelium. Our purpose in presenting these findings 
is to establish the basal cell as the denominator in the designation of good or 
inferior response to therapy. 


Methodology 


The original differential counting method of the Grahams" * * was modi- 
fied by counting 100 consecutive benign epithelial cells in two or more smears 
after screening the smear under low power. Sensitization response (SR) and 
radiation response (RR) were tabulated on the basis of four distinct changes 
(Plate 1): (1) vacuolization of the cytoplasm, (2) enlargement of the cell, 
(3) nuclear changes, (4) multinucleation. 

Certain other changes, namely, change in cytoplasm color, cytoplasmic 
fibers, and bizarre forms occur inconsistently but, when they do so, they may 
be predominant enough to influence the RR count. In a typical smear showing 
good SR the prevailing change was vacuolization followed next in frequency 
by nuclear changes. The other cytological features were minimal. Fig. 1 
shows the proportionate distribution of these SR responses. It was our im- 
pression that the changes taking place in the basal cells prior to irradiation are 


*This study was made possible by the support of the American Cancer Society and 
the Mary C. Hill Fund of the Henry Schmitz Medical Foundation. 


+Presented at the Sixty-seventh Annual Meeting of the American Association of Ob- 
stetricians and Gynecologists, Hot Springs, Va., Sept. 6-8, 1956. 


**Fellow, American Cancer Society. 
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Plate I.—Photomicrographs showing the similarity of response before and after treat- 
ment. In the left-hand column are cases prior to treatment (SR) and in the right-hand 
column are those during treatment (RR). I and I,A show vacuolization; II and II,A, cell 
enlargement; III and I1I,A, nuclear change; 1V and IV,A, multinucleation. 
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the same as those initiated by radiation therapy. Their incidence represents 
a partial insight into general host resistance but not specifically to malignancy, 
since it is not uncommon to find SR in routine screening smears. In general, 
these changes take place in all layers of the epithelium, but earliest and most 
markedly in the basal layers and infrequently in the cornified layers. These 
several features have been alluded to in studies by the Grahams.” ® ° 


We have observed four characteristic responses to radiation, principally 
reflected in the basal cells. The first response is a typically good response show- 
ing basal-cell vacuolization and nuclear change within the first two weeks of 
therapy. These basal cells account for 62 to 72 per cent of the total radiation 
responses. After four weeks of therapy, 75 to 84 per cent of the basal cells 
show response and these account for 89 per cent of the total radiation response. 
This type of pattern is accompanied by clinical regression of the lesion. 


The second type of response is atypical in that half of the cell population 
shows response after seven days with no change in the comparative distribu- 
tion of cornified and basal cells. Even so, the changes in the basal cells make 
up 88 per cent of the total response. After four weeks of therapy there is a 
marked inerease in radiation response throughout the cell population with 
basal-cell changes accounting for 85 to 91 per cent of the total response. Here, 
too, clinical regression of the lesion occurs. 


100%, 


VACUOLATED NUCLEAR CHANGE OTHERS 


Fig. 1.—Proportionate distribution of SR changes. 


The third type of response is a delayed response cytologically but with 
clinical regression of the lesion. There may be only slight radiation response 
until after 35 days of therapy. When the response takes place, 95 to 100 per 
cent of the response is in the basal cell. 

A fourth type of response may be considered a refractory response wherein 
there is slow disappearance of malignant cells from the smear and an associ- 
ated poor radiation response after two weeks of therapy. 


Material 


Thirty cases of cervical carcinoma were studied by serial smears before, 
during, and after treatment. Each patient received a tumor dose of 7,000 to 
9,000 gamma roentgens by means of 1,000 kv. x-ray and fractionated intra- 
cervical radium. Patients were classified as having a good radiation response 
if their counts showed at least 75 per cent RR sometime during therapy. 
Counts with no more than 60 per cent RR were classified as poor response. 
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This is in accordance with the Grahams’* recommendations. We have also 
classified the cases according to basal-cell response and considered the basal- 
cell response as good if it was 45 per cent or better of the total radiation re- 
sponse and poor if the count represented 30 per cent or below. 


Results 


Table I shows that in general good radiation reaction was paralleled by a 
good basal-cell response. The extent to which the basal-cell response accounted 
for the total radiation reaction is shown in Fig. 2, the range being from 2 per 
cent to 98 per cent, with all but 9 instances contributing better than 45 per 
cent. 


TABLE I. COMPARATIVE INCIDENCE OF RADIATION AND BASAL-CELL RESPONSE 


Total number of cases 30 (100%) 
Number showing good RR* 22 (73%) 
With good BR* 20 (67%) 
With poor BR 2 ( 7%) 
Number showing poor RR 8 (27%) 
With good BR 3 (10%) 
With poor BR 5 (16%) 


*RR, Radiation response. BR, Basal-cell response. 


100%4 


MAXIMUM BR DISTRIBUTION 


Fig. 2.—Maximum range of basal-cell response. 

The index of host resistance as indicated by basal-cell response is more 
apparent in the figures presented in Table II. The term immediate recurrence 
refers to cases of persistent disease as contrasted with cases of delayed recur- 
rence. It is to be noted that the lowest rate of immediate recurrence is associ- 
ated with good basal-cell response, while the patients showing a poor basal-cell 
response had a 57 per cent immediate recurrence rate as shown in Table III. 

Many of these findings are best demonstrated in the graphical representa- 
tion of specific cases. Fig. 3 shows the representation of a typically good re- 
sponse with radiation and basal response paralleled and a depression of the 
more mature elements. 
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We have had 2 patients who showed a good radiation response and poor 
basal response. Fig. 4 shows the distribution of cells of one case during ther- 
apy. Her initial count showed only 30 per cent basal response and this steadily 
declined during therapy. The patient had a questionable clinical improvement 
for a few weeks but eventually succumbed to a generalized carcinomatosis. 
The second patient showed a delayed recurrence and was subjected to radical 
surgery six months after treatment. 


GOOD RR ~- GOOD BR 
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Fig. 3.—Graphic representation of a typical good response. 
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Fig. 4.—Graph depicting good RR and poor BR. 


TABLE II. RELATION OF IMMEDIATE RECURRENCE TO ADEQUATE BASAL-CELL RESPONSE AND 
RADIATION RESPONSE 


Total number of cases 30 (100%) 
Number with good RR and BR 20 (67%) 
With immediate recurrence 2 (7%) 
Number with good RR and poor BR 2 ( 7%) 
With immediate recurrence 2 (7%) 
Number with poor RR and BR 5 (17%) 
With immediate recurrence 2 (7%) 
Number with poor RR and good BR 3 (10%) 
With immediate recurrence 0 (0%) 


One would expect those eases which show both a poor radiation and poor 
basal response to show no host resistance whatsoever. Nevertheless, 3 out of 
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POOR RR = POOR BR 
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Fig. 5.—Cellular distribution in a generally poor response. 


100%, POOR RR - GOOD BR 

50%+ 

0% 


4th day 11th day 18th day lst mo 2nd mo 3rd mo 


Fig. 6.—Demonstrating good BR in spite of pcor RR. 
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Fig. 7.—Graph depicting exaggerated response. 
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5 patients have remained without immediate recurrence. Fig. 5 shows some ac- 
tivity in the more mature cells but no adequate radiation effect. In the final 
example, the influence of a good basal response in spite of a poor radiation re- 
sponse is demonstrated. None of these 3 cases showed immediate recurrence. 


TABLE III. RELATION OF BASAL-CELL RESPONSE AND IMMEDIATE RECURRENCE 


Number of patients with good BR 23 (100%) 
Number with immediate recurrence 2 ( 9%) 

Number of patients with poor BR 7 (100%) 
Number with immediate recurrence 4 (57%) 
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Plate II—Photomicrographs showing an exaggerated response. I and I,A, prior to treatment; 
II and II,A, after administration of 520 r. 
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Comment 


The several elements of this study may be correlated by the example of a 
single case. 


Mrs. B. W., aged 50 years, gravida 0, para 0, was referred for treatment of a Schmitz 
Group I lesion. Her initial smear (Plate II) showed a differential count of 95 per cent 
precornified cells with no SR. After 525 r tumor dose, she showed a basal response of 44 
per cent with an RR of 92 per cent. With another week of treatment these figures rose to 
59 per cent and 100 per cent. Her treatment was discontinued because of severe enteritis 
and a febrile reaction. Nevertheless, one and one-half months after treatment her basal- 
cell response had risen to 70 per cent and the RR had dropped to 80 per cent. Biopsy was 
unable to show the presence of tumor. Fig. 7 shows a graphical representation of this 
response. 


Summary 

In the following of 30 patients under treatment for carcinoma of the cervix 
by serial cytological smear studies, it was found repeatedly that the sensitiza- 
tion response and the radiation response were reflected chiefly in changes of 
the basal cells. We feel that SR differs in no way from RR except for the in- 
citing factor, with the implication that the one response is an index of general 
host resistance not specific in malignancy, and that radiation tends to stimu- 
late, suppress, or not to affect this index. We are forced to assume, therefore, 
that RR is a more accurate evaluation of the success of radiation therapy and 
that in this radiation response a satisfactory basal-cell response represents the 
real effort on the part of the host to control the disease. In our experience a 
good basal response ranges from 45 per cent and over, while a poor response is 
found below 30 per cent. Of more prognostic significance than any set figures, 
however, is a progressively increased basal-cell response during the course of 
therapy. 

Conclusions 


1. Thirty patients under treatment for carcinoma of the cervix were 
studied by serial smears before, during, and after therapy. 

2. The cellular changes commonly considered to be evidence of radiation 
effect were found to be present in the preirradiation smears. 

3. The principal cell involved in showing response is the basal-cell and 
when this finding is in excess of 45 per cent of the total cellular reaction, the 
response is considered good. Below 30 per cent, it is considered poor. 

4. Clinical regression of the lesion is more closely related to good basal- 
cell response than to any other findings. 

5. The behavior of the basal-cell activity before and during treatment sug- 
gests that it serves as an index of host resistance. 

6. Radiation characteristically produces, in general, four types of re- 
sponses which may be determined by differential counting. 

The invaluable assistance of Mrs. Ramona Aiken, technician, is gratefully acknowl- 
edged. 
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Discussion 


DR. DANIEL G. MORTON, Los Angeles, Calif—What proportion of cancers of the 
uterine cervix prove to be resistant to radiation is not precisely known. However, it is 
generally agreed, I believe, that the majority, perhaps 85 to 90 per cent, of cervical cancers 
are actually reasonably sensitive to irradiation and that our treatment failures are due 
principally to the extension of the growth to a degree which prevents the delivery of a 
cancerocidal dose of radiation to all areas rather than to radiation resistance. Neverthe- 
less, a means of determining radiation sensitivity before treatment, or even early in the 
course of radiation therapy, would be an important advance. Such knowledge would per- 
mit us to resort to surgery where radioresistance had been indicated at a much more pro- 
pitious time than is currently possible and would add significantly, though I don’t know 
just how much, to the over-all salvage. 

I was much interested in the observations reported by Dr. Smith and his collaborators. 
I believe them to be too few in number to permit final conclusions, however, in view of the 
many variables involved which could have a bearing on the correlations arrived at. I 
should like to bring to your minds the several most important variables which must be 
taken into consideration in evaluating work of this kind: 


1. The cellular changes upon which the results depend are subject to marked varia- 
tion in interpretation (e.g., cell size). 

2. The necessity for choosing arbitrary percentage figures above which or below which 
occurrence of the cellular changes indicates radiosensitivity or radioresistance results in a 
rather uncertain sort of calculation at best. 

3. Variability of the cell population in smears, depending as it does upon such factors 
as age, degree of estrogenation, cyclic hormone activity, possibly the concentration of hor- 
mones other than sex hormones, presence or absence of trichomonads and possibly of other 
invaders, bacterial, viral, or otherwise, must certainly be included in the equation. 

4. The clinical stage of the disease at the time of treatment unquestionably bana a 
marked influence upon the results. 


We are left then with a conclusion based upon an aggregate of cell changes subject 
to marked differences in interpretation occurring in a percentage of counted cells, which 
exceeds or falls below arbitrary figures, without reference to the various factors which can 
affect the character of the cell population, such as age of patient, degree of estrogenation, 
presence or absence of local infections, and without reference to that most potent of all 
determinants, the stage of the disease. It was manifestly impossible for Dr. Smith to con- 
trol variables of this kind, important as they are, on the basis of observations made in 30 
cases. It is to be hoped that his series can be extended on and on until the time when the 
accumulated volume of information will eliminate the question marks produced by the 
variables. 

Regarding the emphasis upon changes in the basal cells we would only point out that 
the proportion of such cells in smears from younger women might be so small as to preclude 
a satisfactory evaluation at the onset of treatment. Late in the course of, or after, radia- 
tion therapy we would expect an increase in such cells due to the suppression or destruction 
of ovarian function. We would agree with Dr. Smith that where present in sufficient num- 
bers the basal cell is the best single indicator of the changes described for SR and RR. 

I feel less certain than the essayist of the validity of the Grahams’ theory that the 
changes in the vaginal cells, which Dr. Smith has described for us, constitute a measure of 
‘<host resistance.’’ I do not say that this is not so but merely that we must continue to 
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regard it as theory at this time. The term ‘‘host resistance’’ presumably refers to resist- 
ance to invading infectious agents. Is there a relationship with cancer? Is there a rela- 
tionship with radiation? Is it justifiable to refer to ‘‘host resistance’’ as if this encom- 
passed resistance to cancer? To me it is very disquieting that those with ‘‘good SR’’ have 
usually been those who had early growths. How come? Why not an equal incidence in 
those with advanced cancer? In other words, can we rely upon the correlation of good re- 
sults with good SR, and of poor results with poor SR? I do not raise these questions in 
the spirit of idle criticism, but rather because we have been confronted with the same 
problems and have learned to appreciate the weak points. In our laboratories we are mak- 
ing similar efforts to assess radiation sensitivity. 

I believe that the direction of Dr. Smith’s observations is excellent and I hope that 
the suggested cytological-clinical relationship will prove to be valid, but I do believe that 
validation will require many more cases, in which the patients have been followed for more 
than five years and the results broken down into appropriate age, stage, stage of cycle, 
ete., groups before a completely satisfactory answer can be found. 


DR. JOSEPH A. HARDY, St. Louis, Mo.—Dr. Smith has referred to the impression 
he and his co-workers have had that changes taking place in the basal cells prior to radia- 
tion are the same as those initiated by radiation therapy; or, as he restates it in his sum- 
mary, ‘‘SR differs in no way from RR except for the inciting factor, with the implication 
that the one response is an index of general host resistance not specific in malignancy, and 
that radiation tends to stimulate, suppress, or not to affect this index.’’ It seems to me 
that in these observations lies the suggestion as to the direction research must take if we 
are to reach our goal of understanding which cervical cancers will respond to radiation 
and which will not. 


Since the Grahams, in 1947, reported their observations on the effect upon the vaginal 
cells of radiation of cervical carcinoma their methods have been adopted, refined, and 
adapted by many investigators. In their most recent report the Grahams have suggested 
measurement of cell size in the vaginal smear as a prognostic sign of response to radiation. 
Dr. Smith tells us that the behavior of the basal cells will indicate the degree of sensitivity 
of the carcinoma which has been radiated. I hope that I may not seem entirely facetious 
if I say that all this reminds me somewhat of the definition of a barometer as an instrument 
which tells us what kind of weather we are having. 

From the viewpoint of the clinician the determination of the radiation response in 
a given patient must come, in all too many instances, after he has committed himself to a 
mode of therapy. And those of us who have attempted surgical intervention in the patient 
who has received extensive radiation are aware of the extreme difficulty of tissue handling 
and of tissue healing with which we must contend. Dr, Smith has not classified the 30 pa- 
tients who made up his material as to the clinical stage of, their disease. This is quite 
understandable since his concern was merely with their response to radiation. But for the 
clinician who chooses between surgery and radiation for his patient, such factors as clinical 
stage, age of patient, her bodily habitus, physical condition, geographic location with rela- 
tion to possible radiation installations, availability of cytologists equipped with the special 
skills necessary for reliable diagnostic and prognostic studies—all of these and other con- 
siderations will be pertinent to his decision. 


DR. SCHMITZ.—We have all been searching for some time for a means of deter- 
mining the sensitivity and resistance of tumors. To present to you 30 cases seems to be an 
imposition; we must realize, however, that each of these 30 patients was subjected to nu- 
merous smears and that each day smears were taken there were three counts of 100 cells. 
We felt, therefore, that in the large number of counts that we have on 30 patients we had 
established for ourselves sufficient evidence so that we would transmit this information to 
you, who I am sure will investigate it with us and one day evaluate it pro or con. 
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The sensitivity of tumors varies with the size and the migration of the tumor cells, 
so that the information that we are going to gather by this type of study will always be 
confined to the primary site of the tumor, and will not tell us what has happened to the 
sensitivity of the tumor when it has entered into a lymph node. I am quite sure that as 
we go along with our early cases of cervix cancer, our Group I and II cases, and subject 
the patients with poor response to surgery, we are going to improve our over-all end results 
markedly. We had been doing this for some period of time before we began the rhythmic 
and regular counts and it is beginning to show us a very definite improvement in the pa- 
tients whom we have irradiated and in those we have selected for surgical treatment. 


DR. SMITH (Closing).—Dr. Morton emphasizes an important thing when he reminds 
us that the great majority of the patients with carcinoma of the cervix who come to us for 
treatment are radiosensitive and can be treated satisfactorily by this agent, and that this 
whole problem of radioresistance and radiosensitivity still involves only a small proportion 
of patients. 


Our laboratory, almost from its inception, has been constantly struggling to simplify 
techniques and interpretation. Some day we may have a simple differential stain for car- 
cinoma cells that will enable any general practitioner to make a diagnosis at his office. 
But by attempting to simplify we have gone to the basal cells. 


In a sense this paper is pessimistic with regard to the ability of the laboratory at the 
present time to tell you in advance whether this patient is or is not going to respond to 
therapy, because we believe that the best way to determine radiosensitivity is by examining 
the basal cells after therapy has been begun. 


RESULTS AFTER CONSTRUCTION OF ARTIFICIAL VAGINAS* 


Davip Nye Barrows, M.D., New York, N. Y. 
(From the New York Polyclinic Medical School and Hospital) 


Y EXPERIENCE with the surgical creation of an artificial vagina, where 

the entire cavity is congenitally absent, has been based upon the applica- 
tion and modification of the operation described many years ago by Kirschner 
and Wagner.’ Their procedure consisted essentially in dissecting an adequate 
channel, lining it with thin skin grafts, and then maintaining patency either 
with a prosthesis or by coitus. 

We never consider creating such a channel before the patient has reached 
adult stature, except in an emergency created either by hematocolpos or 
hematometra. If marriage has not already taken place, I plan to operate 
where possible from one to three months prior to that event, so that patency 
will be permanently established and maintained. By cooperation of the pa- 
tient in the faithful use of a dilator, we have found that we can establish and 
maintain adequate depth and capacity. 

My belief in the value of such an operation is definite, because it helps to 
cure, or at least relieve, the serious feeling of inadequacy which often produces 
subsequent serious psychic disturbances. 


The first case reported occurred on the service of the late F. C. Holden, 
although he did not himself favor the operation on principle. The operation 
therefore was carried out when Dr. Holden was on vacation. Under such con- 
ditions, I had to select a technique free from hazard to the patient. In this 
patient and in others of the first group of cases, we cut our thin skin grafts 
with a razor-type of blade, later using a dermatome to prepare a graft 8 by 
10 em. in size. These larger grafts were much easier to handle. We sewed 
or tied them to the prosthesis with fine plain catgut. 

After Counseller and others reported definite success with plastic or other 
prostheses without skin grafts, I gave up the use of skin grafts entirely. My 
principal reason for abandoning skin grafts was to avoid the visible body sears 
and the subsequent embarrassment to the patients which might tend to in- 
crease, or at least perpetuate, the psychic trauma I was trying so hard to avoid. 


Technique of Operation 


It is very helpful to explore the abdominal situation by laparotomy and, 
at present, I am employing a double operating team, forming the vagina while 
the abdomen is open. 

My present technique I consider very simple. A transverse incision is 
made through the mucosa of the vestibule. With a sound or firm catheter in 
the urethra and a finger in the rectum, the area between the latter and the 
bladder is dissected in the line of the incision, either by finger or other blunt 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1 
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dissection to a depth of 9 to 10 em. and a width of 6 to 8 em. Penetration of 
the peritoneum is avoided, though it can be easily mobilized under direct vision 
toward the rectum to achieve additional depth, if necessary. This is where 
the simultaneous laparotomy is most valuable. Obstructing fibrous bands may 
have to be cut through. The prosthesis is then inserted and secured in po- 
sition by closing the vulva temporarily with four or five nonabsorbable sutures. 
These sutures are removed on the tenth postoperative day. A Foley catheter 
is also left in the bladder for the same period of time. 


As a general rule, the prosthesis is worn twenty-four hours a day for 
three months, then at night for 6 to 9 months, being given up earlier at the 
beginning of regular coitus. 


Associated Anomalies 


To date, I have not been fortunate enough to have had a ease in this series 
with a functioning uterus. One of our patients had developed a hematometra 
at the age of 15 years with an abdominal mass the size of a four months’ ges- 
tation, for which a total hysterectomy had been performed. 


Without exception, these patients have shown satisfactory development of 
all external secondary sex characteristics and have professed normal libido. 
With one exception, they have all had two ovaries, two tubes, and well-devel- 
oped round ligaments. The one exception had a uterus unicornis with a single 
large ovary and one highly convoluted tube. 

There have been 2 cases of uterus duplex unicornis rudimentarius. One 
of these patients had a rudimentary cervix and two small proportionately 
sized uterme arteries. Our usual case has shown a slender fold of peritoneum 
joining the junctions of the tube and round ligament on either side of the pelvis, 
or from one uterine horn to the other. 

I have encountered 2 fused kidneys; 2 patients with one pelvie kidney 
with the other kidney in its normal position; one with marked asynclitism of 
the pelvie girdle; one with double ureter, two kidneys in the pelvis, and a 
marked spina bifida. Thorough x-ray workup is therefore essential in all 
these cases before surgery is attempted. 


Types of Prostheses 


Four cases with skin grafts were managed with the use of rubber sponge 
prostheses; 2 with natural rubber and 2 with synthetic sponge, when the 
natural became unavailable (Table I). 


TABLE I. VARIOUS PROSTHESES USED TO CONSTRUCT AN ARTIFICIAL VAGINA WITH 
SKIN GRAFTS 


CASE 
NO. | AGE | PROSTHESES SKIN GRAFTS RESULT LAST CHECKUP 
1 20 Sponge rubber Narrow thin strips Excellent 10 years; ok. 
2 26 Sponge rubber with Narrow thin strips Excellent 5 years; ok. 
drain 
3 23 Synthetic rubber Large thin graft, Excellent 10 years; ok. Ring 
8 by 10 cm. sear at 10 cm. 
4 20 Synthetic rubber Large thin graft, Fair 3 years. Good after 
8 by 10 cm. circular scars were 
cut and dilated 
5 21 Pine wood, 1% Large thin graft, Excellent 5 years; ok. 
inches diameter 8 by 10 em. 
6* 26 Dental molding com- Thin strips Excellent 10 years; ok. 


pound over tin 


*To enlarge congenitally narrowed vagina. Case 6 only. 
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In the cases done without grafts (Table II), I have used the Bakelite mold 
of Counseller in 4 cases and in 4 others plain 2 by 2 inch white pine, turned 
down by our hospital carpenter to a diameter of from 154 to 1% of an inch. 
On occasion I have used laminated light wood, or balsa wood which is very 
light and easily shaped with a penknife. 


TABLE II. PROSTHESES USED TO CREATE ARTIFICIAL VAGINA WITHOUT SKIN GRAFTS 


CASE | 
NO. | AGE | PROSTHESES - | GRAFT RESULT LAST CHECKUP 
7 20 Pine wood, 1% None Excellent 1% years; ok. 


inches diameter 
8 26 Pine wood, 1% 


inches diameter None Excellent 3 years; ok. 
9 22 Laminated wood None Excellent 3 years; ok. 
10 23 Bakelite, later balsa None Poor; dilatation not 1% years. ‘‘ Accept- 
well maintained able’’ 
11 23 Bakelite None Excellent 2 years; ok. 
12 20 Bakelite None Excellent 21 months; ok. 


In one underdeveloped married white girl of 26 years who had minimal 
pubic hair and an undeveloped female body form, I enlarged the lead-pencil- 
sized vagina by slitting the walls longitudinally, stretching the canal to ade- 
quate diameter manually, and applying local thin skin grafts. The grafts were 
tied over a tin cylinder covered with dental molding compound. After four 
or five days, her body heat softened the molding compound, exposing the edges 
of the tin tube which gave considerable discomfort. On estrogens this patient 
is able to menstruate regularly and she says the vagina has functioned satis- 
factorily for over ten years. 

The wooden prostheses are best covered with a rubber sheath and fitted 
with a screw eye in the lower end, so that they can be tied to a belt at night to 
maintain the proper position. I have found glass forms and dilators were so 
often broken that I have abandoned their use. 

Cases With Atresia of the Lower Vaginal Canal Only (Table III)—In 4 
interesting cases only the lower third of the vagina was found either obstructed 
or not adequately developed. 


TABLE III. PARTIAL AND COMPLETE CONGENITAL ATRESIA OF LOWER THIRD OF 
VAGINAL CANAL 


CASE 
NO. | AGE | DEFORMITY RESULT CHECKUP 
13 22 Atresia of lower third with Excellent 3 years; satisfactory. 
channel Infected abortion 
14 14 Narrow lower third, No Satisfactory 2 menses 
menses 
15 20 Atresia of lower third. Excellent 6 years. 1 child, 1 
Twenty-day dribbling abortion. Coitus 
menses satisfactory 
16 12 Complete atresia of lower Excellent 3 years; satisfactory. 
third with hematocolpos Early dilatation re- 
with complete ureteral quired first year 
obstruction 


Case 13.—A girl of 22 years of age who urinated and menstruated through a small 
opening under the clitoris was the first of the group. An ample introitus was achieved 
by cutting down on a grooved director inserted in this channel and by sewing the cut 
edges to the adjacent skin at either side. The patient was followed for three years during 
which time she was treated at our hospital following an infected induced abortion. 
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CasE 14.—A fairly well-developed 14-year-old Puerto-Rican when first examined had 
already had an operation for failure to menstruate which had resulted in the loss of the 
floor of the middle third of the urethra, By means of a surgical probe, I was able to 
locate a minute vaginal opening which, when dilated to an adequate size, disclosed an 
upper vagina of normal capacity. The urethra was reconstructed at the same operation 
and regular menses followed. 


CASE 15.—A twenty-year-old single white girl, whose scant menses lasted for twenty 
days each month and were accompanied by considerable pain, was found to have a probe- 
sized sinus tract. Injection of this with Lipiodol revealed that the upper two thirds of 
the vaginal canal was of normal configuration. It was possible to draw the lower margin 
of this upper, normal vaginal segment down to the introitus and suture it in that position. 
The patient has now had normal menses and satisfactory coitus for six years, with one 
full-term child and one spontaneous abortion. 


CasE 16.—A white child of 12, with well-developed breasts and heavy pubic and 
axillary hair, was found to have a hematocolpos which by direct pressure had blocked off 
the right ureter. The uterus was easily palpated abdominally, at the summit of the mass 
above the pubis. Because of a marked spina bifida, she also had incontinence of urine and 
feces. A simple channel to relieve the accumulation of old blood was first made and then 
the mucosa of the upper vagina was pulled down and sutured to the skin as in the previous 
case. Dilatation of the vaginal orifice was required three times during the first year, but 
menses were occurring normally three years after operation. 


TABLE IV. OTHER INTERESTING CASES OF VAGINAL APLASIA OBSERVED 


AGE | DEFORMITY RESULT CHECKUP 
24 Cloaca Partial partition by Result improved over 
operation. Preg- original status. 2 
nant years, ‘‘less fecal 
spill during coitus’’ 
20 No vagina; urethral coitus Operation to create Satisfied 
artificial vagina re- 
fused 
Artificial vagina, full- Unsatisfactory Acute rectal gonor- 
thickness skin grafts; rhea 
wide, gaping introitus 


A Case With Cloaca.— 


The only patient with this anomaly whom I have seen had already been operated 
upon, A thin partition extended from the vaginal vault to the vicinity of the introitus, 
but there was no sphincter at this lower end of the rectum, causing considerable fecal i- 
continence. When seen she was well along in pregnancy and I advised delivery by cesarean 
section. 


Summary and Conclusions 


1. The construction of an absent vagina, or the reconstruction of a de- 
ficient one, has valuable psychological effects. 

2. With a cooperative patient a satisfactory result is obtained in these 
cases, whether the channel is lined with skin grafts or is allowed to epithelize 
itself. 

3. It is better psychotherapy to avoid the use of grafts, thus leaving no 
visible sears on the body surface. 
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4. Except for drainage of a hematocolpos or a hematometra, the pro- 
cedure should be deferred until adult stature has been attained and marriage 
has occurred or is imminent. 
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Discussion 


DR. VIRGIL 8S. COUNSELLER, Rochester, Minn.—The surgical correction of con- 
genital anomalies is one of the most interesting developments in surgery. A patient with 
one anomaly is apt to have others in different parts of the body. Only in the last few 
years have such anomalies of the heart and also tracheoesophageal fistulas been successfully 
treated by surgical procedures. The high incidence of urinary anomalies associated with 
vaginal aplasia is well known, so that their presence or absence must be established pri- 
marily before correction of the vaginal defect is instituted. 

Many methods of correction have been attempted, as detailed by Dr. Barrows. There 
have been successes and failures in all methods. It should be said that the simplest method 
of establishing a vaginal tract will give the greatest number of successes, In 1947, I re- 
ported 100 cases of this congenital anomaly. Since then we have encountered 40 more. 
Most patients have been treated by the split-skin graft; occasionally no graft was used 
at all. By and large, I would say it is far safer to use skin grafts on all of these patients 
because I have learned it is impossible to determine which patients will develop their own 
vaginal epithelium and which will not. Skin grafting will always result in some failures; 
in these cases I have used intestine, since so far I have never been able to make a second 
skin graft take by any secondary method used for skin grafting. 

I would like to enumerate the steps which I consider required for a successful graft: 
(1) carefully dissect the tract, (2) control bleeding, (3) use absorbable, never nonabsorb- 
able, suture material in the tract, (4) use soft sponge-rubber stent covered with split-skin 
graft, (5) close the vagina, (6) urge early ambulation, (7) examine rectum every other 
day to express any sanguineous material from around stent, (8) leave stent in vagina for 
3 weeks, (9) open vagina and remove stent, and (10) cleanse new vaginal tract and re- 
place stent with a polyethylene mold; the patient wears the mold for a few days until all 
soreness is gone, then removes it and replaces it at intervals daily to avoid contraction. 

There has been much discussion about contraction of the new skin-covered tract. 
This contraction will always occur if there is any absence of the graft, that is, contraction 
occurs when the mold is removed if the graft is faulty: 

I have discussed this phase of our troubles with plastic surgeons who are accustomed 
to making split-skin grafts for repair of tubular structures such as the auditory canal, 
lacrimal duct, nasal cavity, and pharynx, They advise that if a complete graft can be 
held in place for 4 to 6 months, there will be no further contraction. 


DR. C. GORDON JOHNSON, New Orleans, La.—Fortunately, vaginal aplasia occurs 
quite rarely, and its successful correction completely changes the unfortunate patient’s 
entire life. 

In each instance the chief complaint has been failure to menstruate, at times associ- 
ated with cyclic abdominal pain. May I emphasize at this time the importance of thorough 
pelvic examination of all adolescent girls giving such a history. Parents are told, often 
without an examination, not to worry. These individuals have well-developed feminine 
characteristics, as the ovaries are not involved in such a malformation. 
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On the Tulane Gynecological Service we have had experiences similar to those of 
Dr. Barrows. In one patient a pedicle graft was attempted, but unsuccessfully, Forma- 
tion of a satisfactory vaginal canal was accomplished after a balsa-wood mold, covered 
with pinch grafts, was used. In 2 instances an opening was created and a balsa-wood mold 
was admitted without grafts. Epithelization took place, but required a considerable length 
of time. 


The technique used during the past several years by the Gynecological Department 
at Tulane University for construction of an artificial vagina is as follows: After a cavity 
is prepared by blunt dissection of the space between the rectum and the bladder, a balsa- 
wood mold covered with a split-thickness graft is placed in this area. The skin at the 
outermost portion of the mold is then sutured with interrupted cotton to the skin edges 
of the lateral side of the vaginal orifice. This split-thickness graft is usually obtained 
from the buttocks, in order to prevent the presence of disfiguring scars on the legs or 
thighs of the individual. 

Three balsa-wood molds, which had previously been shellacked in order to make them 
smooth, are usually prepared. The largest mold, to which a graft has been attached, is 
inserted first, and allowed to remain in the space created for approximately 10 to 12 days. 
Under anesthesia this mold is then removed, and replaced by a smaller one, which is then 
kept in position until skin grafting has taken place successfully, If advisable, after sev- 
eral weeks, a third smaller mold is used. The patient is taught to remove and to insert 
the mold after douching. Coitus is advisable as soon as evidence of successful grafting is 
present. We agree with Dr. Barrows that this corrective operative procedure should not 
be performed unless the patient is married, or plans to be in the near future. 

A review of the records from Touro Infirmary in New Orleans discloses the interesting 
fact that the majority of the patients there were treated by plastic surgeons using a graft 
applied on a Pyrex form. In most instances it was necessary to repeat the grafting sev- 


eral times, at intervals of 6 to 12 months before a functioning vaginal canal was estab- 
lished, In no instance, however, was abdominal exploration done to determine the condi- 
tion of the internal generative organs. Such exploration, in our opinion, should usually be 
done. I should like to ask Dr. Barrows his opinion concerning this. 


DR. BARROWS (Closing).—In attempting to form quick pedicle grafts from the 
thighs in my first case, sloughing of the distal portion on both legs, left too little material 
to fashion a vagina of adequate depth. For this reason, we turned to the Kirsehner- 
Wagner procedure, which gave me a number of excellent results, with no uncorrectable 
failures. Our only change in this procedure has been to eliminate the use of skin grafts, 
by maintaining adequate dilatation. 


I have had no personal experience with the Baldwin operation, but have observed 
two patients so treated, who have had continuous severe irritation of the vulva and sur- 
rounding areas from the profuse secretion from the lining intestinal mucosa. 


I am very much in favor of exploratory laparotomy carried out under the observation 
of the operator who is to create the artificial vagina. At present, we are doing both pro- 
cedures simultaneously, by using a double operating team. This, of course, follows a care- 
ful radiological study of the entire urinary tract. 


INTRAUTERINE RADIUM FOR DYSFUNCTIONAL BLEEDING* 
A Long-Term Follow-up Study 


WiuuiAm E. M.D.,** K. Neuson, M.D., AND 
FRANKLIN L. Payne, M.D., PHILADELPHIA, Pa. 


(From the Department of Obstetrics and Gynecology, Medical School, University of 
Pennsylvania) 


N 1933, Keene and Payne! reported ‘‘The Results of Radium Treatment in 
Functional Uterine Bleeding.’’ That report was based upon a follow-up 
study of 391 patients who were treated by this means prior to 1931. The pres- 
ent study concerns the long-term results of radium therapy upon 290 of those 
patients as to the control of bleeding, the need for subsequent pelvic surgery, 
the maintenance of procreative function in the younger groups, and the devel- 
opment of malignancy following the radiation. 


Table I shows the original age grouping in decades with the radium 
dosage in milligram hours and a similar grouping of the patients upon whom 
data were obtained for the present analysis. For the entire series the long-term 
absolute follow-up reached 74 per cent. During the interval between the origi- 
nal follow-up and the present one 51 patients died of nonmalignant unrelated 
disease, to leave a residuum of 340 patients, of whom 290 (86 per cent) were fol- 
lowed for a period of 25 or more years. In general the radium dosage in- 
creased as the age advanced, with none receiving more than 300 mg. hr. in the 
youngest category, and none receiving less than 500 mg. hr. in the oldest group. 
The customary dosage at that time approximated the equivalent of ten times 
the age of the patient as expressed in milligram hours. The usual technique 
of the radium application consisted of the intrauterine placement of 50 mg. of 
radium salt with 1 mm. of platinum and 2 mm. of rubber filtration in the man- 
ner described by Clark and Norris.” As to the follow-up it was impossible to 
obtain more information from the younger age groups. This is unfortunate, 
for they proved to be most interesting as the analysis progressed. 


TABLE I. FoLiow-up 1931 To 1955 


RADIUM DOSAGE (MG. HR.) 
AGE ORIGINAL NUMBER | 100 To | 300 TO 500 To 1000 To 2000 To 


GROUP NUMBER FOLLOWED 300 500 1000 2000 2400 


14 to 20 21 14 14 0 0 0 
20 to 30 84 49 40 7 2 0 
30 to 40 91 70 32 23 10 
40 to 50 165 132 14 69 44 
50 to 60 30 25 0 10 14 


Total 391 290 j 53 104 68 


In the original study the control of bleeding by the initial treatment is 
shown in Table II to range from 53 per cent in the youngest to 92 per cent in 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Ob- 
stetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 6. 


**Present address, College of Medicine, Ohio State University. 
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the oldest group. Reradiation of the uncontrolled cases resulted in improved 
results in the order of 88 to 100 per cent. For the present analysis, inquiry 
as to the control of bleeding brought replies at great variance with those of 
the original report, to range from 49 per cent success in the youngest to 92 
per cent in the oldest group. This discrepancy may be explained in one or 
all of several ways. The recent inquiry did not detail the effect of subsequent 
treatments; the memory of the younger patients, most of whom received a sub- 
menopausal dose with resumption of menstruation, may be faulty; the length 
of the present follow-up may have permitted more recent menstrual aberra- 
tions to alter the picture of the therapeutic result. 


TABLE II. RESULTS AS TO CONTROL OF BLEEDING 


AGE AT BLEEDING CONTROLLED (PERCENTAGE ) 
TREATMENT ORIGINAL REPORT 
YEARS | FIRST RESULT FINAL RESULT PRESENT STUDY 
14 to 20 53 88 64 
20 to 30 70 88 49 
30 to 40 90 95 70 
40 to 50 92 99 91 
50 to 60 92 100 92 


The subsequent pelvic operations, including the reapplications of radium, 
are listed in Table III. In general their greatest incidence occurred in the 
younger age groups and consisted of repeat curettements and of repeat radium 
applications. Indeed three of the curettages and seven of the radium applica- 
tions for benign bleeding were repeated twice at intervals varying from one to 
ten years following the original effort. Eleven procedures were conducted 
for complications of pregnancy: 8 evacuations following abortion and 3 
cesarean sections. The miscellaneous operations consisted of 11 plastic repairs 
and 2 instances of ovarian surgery. The subsequent hysterectomies, number- 
ing 30, proved to be the most interesting group. The time interval between 
the radiation and the hysterectomy with the indication for this procedure is 
shown in Table IV. Twenty-two of the 30 hysterectomies were done from 10 
to 30 years following the radium, thereby leaving this expanse of time for 
possible utilization of the uterus. Four operations were done for persistent 
dysfunctional bleeding, despite the reapplication of submenopausal doses of 
radium. The largest number, about one half, were necessitated by the sub- 
sequent manifestation of uterine myomas. So many of these had failed to 
respond to reradiation in small dosage that we grew to suspect the overt 
presence of myomas when ordinary radiation failed to control apparent dys- 
functional uterine bleeding. The 5 operations for corpus cancer will be con- 
sidered in the discussion of subsequent malignancy. Seven miscellaneous 
indications for operation consisted of: uterine disease, 3 (prolapse, dysmenor- 
rhea, adenomyosis); ovarian disease, 2 (bilateral cysts, cancer); and preg- 
naney complications, 2 (deciduitis and cesarean hysterectomy). Nineteen 
pregnancies occurred prior to the hysterectomies, 2 of which preceded the 
development of corpus cancer in one patient. 


Details of the 19 pregnancies, which were distributed among 10 of the 
patients, appear in Table V. None occurred in the 4 instances of persistent 
dysfunctional bleeding, to suggest failure of the submenopausal radiation to 
alter defective ovulation. For the group with myomas, 13 pregnancies resulted 
in 6 miscarriages, one stillbirth, 6 normal children, with 2 grandchildren. The 
2 conceptions preceding the corpus cancer terminated in normal children, who 
were born six and seven years following the radium application. This patient 
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received 300 mg. of radium at the age of 19 for dysfunctional bleeding asso- 
ciated with endometrial hyperplasia and the corpus cancer developed 22 years 
after the radiation. This interesting development raises several questions: 
Did the 300 mg. hr. of radium correct the anovulatory cycles and permit preg- 
nancy, to be followed by reversion to the original endocrine status and sub- 
sequent malignant endometrial changes? Is it conceivable that radiation could 
cause the development of endometrial cancer twenty-two years later with two 
intervening full-term pregnancies? Of the 30 patients who required hysterec- 
tomy following radiation, 8 children and 2 grandchildren were born. Obviously 
this could not have occurred had the initial definitive therapeutic effort been 
removal of the uterus. 


TABLE III. SUBSEQUENT OPERATIONS 


Dilatation and curettage 

Dilatation and curettage and polypectomy 
Dilatation and curettage and radium (benign) 
Dilatation and curettage and radium (malignant) 
Dilatation and evacuation 

Cesarean section 

Hysterectomy 

Myomectomy 

Miscellaneous 


TABLE IV. SUBSEQUENT HYSTERECTOMIES 


YEARS BETWEEN RADIUM AND OPERATION INTERM 
INDICATION FOR | LESS PREG- 
OPERATION NUMBER | THAN 1 1705 57010 | 10 To 20 | 20 To 30 | NANCIES 
Dysfunctional bleeding 4 0 1 0 3 0 None 
Uterine myomas 14 a 0 1 4 8 13 
Corpus carcinoma 5 0 1 0 2 2 2 
Miscellaneous 7 1 2 i 2 Bi 4 
Total 30 2 4 2 at 11 19 


TABLE V. POSTRADIATION HYSTERECTOMIES, INTERIM PREGNANCIES 


NO. OF OUTCOME 

INDICATION FOR NO. OF BECAME PREG- MIS- | STILL- | NORMAL 

HYSTERECTOMY PATIENTS | PREGNANT | NANCIES | CARRIAGE BIRTH CHILD 
Dysfunctional bleeding 4 0 0 0 0 0 
Myomas 14 5 13 6 1 6* 
Corpus cancer 5 1 2 0 0 2 
Miscellaneous 7 4 4 2 2 0 
Total 30 10 19 8 3 8 


*Two grandchildren. 


In addition to these patients, 16 others conceived following radiation. 
Table VI shows the pregnancy potential and achievement for the entire series 
of 290 patients. The pregnancy potential of 127 patients consists of 102 who 
were married and less than 40 years of age at the time of radiation, plus 25 
who were married subsequent to the radiation before they reached the age of 
40. Of this number, 26 (21 per cent) conceived one or more times with a 
total of 50 pregnancies. 


TABLE VI. MARITAL STATUS AT TIME OF AND SUBSEQUENT TO RADIUM 


Married—under 40 at that time 


Subsequently married under 40 years 25 
Pregnancy Potential 127 
Patients who conceived 26 


Number of pregnancies 
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The grouping of the patients by age decade at the time of radiation and - 
the terminations of the pregnancies are shown in Table VII. While the radium 
dosage does not appear in this table, detailed analysis disclosed no relationship 
between this dosage and the success or failure of the pregnancies. Of the 50 
conceptions, 25 ended in miscarriages, 6 in stillbirths, and 19 in living babies, 
with 15 subsequent grandchildren. The incidence of both miscarriage and 
stillbirth is exceedingly high. The former is accounted for largely by 5 patients 
all of whom, at less than 30 years of age, received less than 350 mg. hr. of 
radium and each of whom had from two to three abortions with no full-term 
pregnancies following the radiation. This may be a reflection of the procrea- 
tive inadequacy that is so frequently seen in dysfunctional bleeding, even 
though subsequent pregnancy may occur. Of the stillbirths, in only one case 
was there a history of mechanical obstetrical difficulty, namely, a transverse 
lie with a contraction ring that required cesarean hysterectomy. This was 
not done in our hospital. Three were macerated infants at 7 to 9 months; in 
2 of these cases the membranes had been ruptured for some time prior to labor. 
In general, the younger the patients the higher the percentage of normal 
babies, to suggest better subsequent postradiation development of functional 
integrity in the early age groups. 


TABLE VII. SUBSEQUENT PREGNANCIES 


AGE NO. NO. PREG- | MIS- LIVE GRAND- 
GROUP PATIENTS NANCIES | CARRIAGES |STILLBIRTHS| BABIES CHILDREN 
14 to 20 8 20 10 
20 to 30 11 23 1 6 
30 to 40 7 7 é 2 3 


Total 26 50 2% 19 15 


The condition of the offspring in relation to the age grouping, the radium 
dosage, and the interval between the radiation and the first pregnancy appear 
in Table VIII. The dosage consisted of 200 to 500 mg. hr. for all except one 
patient. .She at 31 years received 750 mg. hr., had a normal infant three years 
later, and that child now has 2 healthy children of 6 and 8 years. The interval 
between radiation and conception ranged from one to ten years, with the 
longest average interval in the first age group. Of the 19 pregnancies, 10 
occurred in the group that was youngest at the time of the radiation, 6 in the 
next, and 3 in the 30 to 40 year group; the first generation column is com- 
prised of these. In this generation 2 congenital defects were reported, one 
ease of fatal heart disease and one so-called ‘‘blue baby.’’ The mother of the 
former received 300 mg. hr. of radium two and one-half years prior to the 
birth of the infant, who succumbed at the age of 9 hours. The ‘‘blue baby’’ re- 
covered, is now 22 years old, and has given birth to 2 healthy infants with no 
medical or obstetrical difficulty. Of the 15 second-generation children, one 
died of congenital heart disease at 6 weeks, and 9 are more than 4 years old 
with no sign of physical, neurological, or mental disturbance. The remaining 
5 range from 6 to 24 months in age. All are normal, both in appearance and 
upon careful physical examination. 


TABLE VIII. CHILDREN AND GRANDCHILDREN 


AGE DOSAGE INTERVAL FIRST GENERATION SECOND GENERATION 
GROUP (MG. HR.) ( YEARS ) INFANTS | DEFECTS INFANTS | DEFECTS 


14 to 20 2-300 3 to 10 10 0 3 1 
20 to 30 3-500 1to 7 6 1 9 0 
30 to 40 3-750 1to 3 3 1 3 0 

2 1 


Total offspring 19 15 
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The development of pelvic malignancy following radiation has been the 
subject of much discussion and much retrospective reasoning. In a forward- 
view effort, Turnbull? summarized the literature to collect 4,539 instances of 
radiation for benign bleeding with the following incidence of subsequent 
pelvic carcinoma: cervix—0.22 per cent; corpus—0.79 per cent; ovary—0.15 
per cent. The duration of the follow-up ranged from three months to twenty- 
five years. He also reported 739 additional instances of radiation, with a 
follow-up of six to sixteen years, during which the occurrence of pelvic cancer 
was: cervix—0.8 per cent; corpus—0.54 per cent; ovary—0 per cent. In the 
present series of 290 patients who have been followed twenty-five years or 
more, 24 malignancies have developed, 10 of which were nongenital (Table IX). 
Of the genital malignancies 2 (0.7 per cent) were cervical, 6 (2.1 per cent) 
were corporeal, one (0.35 per cent) was ovarian, and 5 (1.7 per cent) were 
mammary in origin. Five of the patients who developed corpus cancer were 
less than 40 years of age when treated by radium for dysfunctional bleeding. 
Although 25 were older than 50 at the time of radiation, which varied from 
500 to 2,400 mg. hr., no pelvic cancer developed in this subgroup. The endo- 
metrium at the time of the preliminary curettage showed extensive hyper- 
plasia in 12 instances; 9 were classified as normal, 3 as insufficient tissue for 
diagnosis, and one as endometritis. The lack of subsequent carcinoma in this 
small group is reassuring in the light of Turnbull’s recent recommendation 
that patients of 50 years or more with endometrial hyperplasia should be sub- 
jected to hysterectomy because of the danger that corpus cancer may follow 
radiation for benign bleeding. 


TABLE IX. SUBSEQUENT CARCINOMA 


AGE AT TOTAL | GENITAL SYSTEM 
TREAT- NO. MALIG- | 
MENT |PATIENTS|NANCIES | CERVIX | CORPUS | OVARY | BREAST OTHER SITES 
14 to 20 14 1 0 1 0 0 0 
20 to 30 49 4 0 2 0 : 1 Rectum 
30 to 40 70 5 0 2 0 2 1 Colon 
40 to 50 132 9 2 1 1 1 4 Neck, lung, kidney, 
rectum 
50 to 60 25 5 0 0 0 1 4 Colon, rectum, stom- 
ach, gall bladder 
Total 290 2 6 1 5 10 


Table X summarizes the instances of pelvic carcinoma as to the patient’s 
age, the endometrial condition at the time of treatment, the dosage, the inter- 
val between the radium application and the diagnosis of cancer, and the 
eventual outcome. Despite the fact that only 133 patients were less than 40 
years of age against 157 who were over 40 at the time of radiation, five of the 
corpus cancers developed in the younger group. Of additional interest is the 
endometrial picture of hyperplasia in 3 of the 5 patients who were less than 
40 years of age. The radium dosage varied from 300 to 1,200 mg. hr. and the 
interval between the radiation and the cancer ranged from three to twenty- 
four years. One patient developed corpus cancer at the age of 24, three years 
after 300 mg. hr. of radium, while another, after 1,200 mg. hr., gave evidence 
of malignancy in four years. These short intervals may raise the question as 
to the presence of early carcinoma at the time of the original treatment. The 
paraffin blocks and the microscopic slides were rechecked recently with this 
in mind and no evidence of malignancy was present. One patient received 
300 mg. hr. of radium at 19, had one baby at 25 and another at 29, and devel- 
oped carcinoma of the corpus at 41 years of age. Did the radiation correct 
the ovarian dysfunction long enough to permit two pregnancies and then 
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after twenty-two years incite malignant endometrial transformation? Or 
was some obscure endocrine aberration temporarily suspended to recur later 
with stimulation of corpus cancer? The single instance of ovarian carcinoma 
is tragic: 400 mg. hr. of radium at 40 years, therapeutic abortion at 44 because 
of otosclerosis, and death from ovarian malignancy at 51. Most certainly 
this patient would have profited by a hysterectomy and bilateral salpingo- 
oophorectomy at the time of the radiation, but how many of us would have 
been so radical? 


TABLE X. SUBSEQUENT CARCINOMA, PELVIC ORGANS 


AGE AT 
TREATMENT | (MG. HR.) | ENDOMETRIUM 


Cervia.— 
43 


DOSAGE ORIGINAL INTERVAL 
(YEARS) | OUTCOME COMMENT 


500 Normal 

600 Insufficient 
tissue 

47 1,200 Normal Living and well Radiation, 1950 


17 Death Sarcoma of cervix 


Corpus.— 

19 300 Hyperplasia Living and well Two babies 6 and 10 
years post radium 

21 300 Hyperplasia Living and well Married. No pregnancy 

21 400 Hyperplasia Living and well Not married 

30 925 No record Living and well Married. No pregnancy 

32 1,200 Proliferative Death Married. No pregnancy 

47 750 Proliferative Living and well Para iii before radium 


Ovary.— 
40 600 Hyperplasia Death Therapeutic abortion 4 
years post radium 


Since the breast is considered to be a genital structure by many, Table 
XI is included. Three of the 5 patients who developed breast carcinoma 
required more than one application of radium to control the dysfunctional 
bleeding. This may suggest hormone inbalance, to eventuate in breast cancer, 
or the repeated submenopausal dosage may have stimulated perverted ovarian 
function to lead eventually to mammary carcinoma. 


TABLE XI. SUBSEQUENT CARCINOMA OF BREAST 


AGE AT DOSAGE ORIGINAL INTERVAL 
TREATMENT (Ma. HR.) DATES ENDOMETRIUM (YEARS) OUTCOME 
125 1923 
23 400 1924 Proliferative 28 Living and well 
700 1925 


600 1924 Secundines 
600 1927 Proliferative Death 


39 400 1933 Secretory 4 Living and well 


1,200 1919 
600 1925 No report 19 Living and we 


52 600 1928 Proliferative 14 Death 


45 


The question of whether or not the incidence of cancer in all sites, par- 
ticularly the genital system and most particularly in the uterine corpus, is in- 
creased by previous radiation has not been answered nor will this study fur- 
nish the answer. Table XII is a nonstatistical unscientific comparison between 
the subsequent cancer development in this study and the cancer expectancy 
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as indicated in Randall’s* tables. Obviously this comparison is not valid in 
many respects, chief of which are the small number of eases in the present 
series and the fact that many of these patients may develop cancer later as they 
advance in years. However, the Randall expectancy figures at 20 and 60 years 
of age, for all sites and for the cervix, the corpus, the ovaries, and the breasts, 
exceed the range of occurrence in the present study for each category except 
that of the uterine corpus. For this organ our cancer incidence is almost 
twice the highest probability figure in the Randall table. This may suggest 
that the material in this study possessed some obscure quality that predisposed 
to corpus cancer or that the intrauterine radium did in certain instances 
stimulate subsequent malignant transformation. While this finding is sug- 
gestive, no statistical significance is claimed. If this series of patients is fol- 
lowed consistently for the next twenty-five years, our successors may come 
closer to the answer. 


TABLE XII. SUBSEQUENT CARCINOMA OF GENITAL SYSTEM 
APPROXIMATE COMPARISON WITH RANDALL’S EXPECTANCY TABLE 


ALL SITES CERVIX CORPUS OVARY BREAST 
RANGE AND INCIDENCE (%) (%) (%) (%) (%) 
Randall range at 20 and 60 
years 23.8 to 18.7 2.3 to 11 16to11 10 t0 0.6 5.3 to 3.9 


Present series, range from 
highest to lowest 7.1 to 38 15 t0 00 7.1t0 00 08 to 0.0 4.2 to 0.0 


Present series, incidence, all 
ages 8.0 0.7 2.1 0.3 a By 


Summary 


In a long-term follow-up study of 290 patients who received intrauterine 
radium for dysfunctional uterine bleeding, the following significant develop- 
ments were noted: 

The control of bleeding was reported to have been considerably less than 
the original study indicated. This was especially true for the younger age 
groups who received submenopausal doses of radium. 

In the younger groups subsequent relevant surgery consisted largely of 
repeat curettages, at times with repeat radium applications; operations for 
complications of pregnancy; and hysterectomies for either intractable dys- 
functional bleeding or the interim appearance of myomas. 

For the entire series 50 pregnancies followed the radium applications, 
with 19 living babies and 15 subsequent grandchildren. Of the former, one 
died of congenital heart disease at 9 hours and the remainder are normal. Of 
the latter, one died of congenital heart disease at 6 weeks and the remainder 
appear to be normal in every respect. 

Twenty-four malignancies developed following the original radiation, 
10 of which were not genital in origin. Of the remaining 14, 2 were cervical, 
6 were corporeal, one was ovarian, and 5 were mammary. Nonstatistical com- 
parison of this incidence of malignancy with the Randall expectancy table 
shows it to be lower in every category except that of carcinoma of the corpus. 
Here it is almost twice as high. 
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Conclusions 


Submenopausal intrauterine radium dosage is moderately effective in the 
control of intractable dysfunctional bleeding in the younger age groups and 
menopausal dosage is definitely so in the older groups. The incidence of sub- 
sequent procreative capability with normal children and normal grandchildren 
outweighs the occasional need for later definitive pelvic surgery. The danger 
of subsequent pelvic malignancy does not outweigh the advantages of radia- 
tion for benign bleeding except possibly in the case of corpus cancer. Similar 
studies to the present one and continued observation of the material in this 
study may prove whether or not an increased incidence of corpus cancer fol- 
lows radiation for benign uterine bleeding. 


References 


Surg., Gynec. & Obst. 56: 322, 1933. 
Radium in Gynecology, Philadelphia, 1927, J. B. Lippin- 


1, Keene, F. E., and Payne, F. L.: 
2. Clark, J. G., and Norris, C. C.: 

cott Company, p. 270. 
3. Turnbull, A. C.: J. Obst. & Gynaec. Brit. Emp. 63: 179, 1956. 
4. Randall, C.L.: Am. J. Opst. & GyNEc. 68: 178, 1954. 


3400 Spruce STREET (DR. PAYNE) 


Discussion 


DR. FRANK R. SMITH, New York, N. Y.—The authors have approached this study 
from four important angles: (1) control of bleeding; (2) need for subsequent pelvic sur- 
gery; (3) subsequent pregnancies; and (4) development of malignancy following the 
irradiation. 

1. Control of Bleeding.—The disparity between the results in the younger group as 
compared with the older group is not surprising in view of the greater capacity for recov- 
ery and the smaller doses of radium received by the younger group. Certainly the oppor- 
tunity was given to those under 30 years of age to recover their ovarian function, which 
was denied to those over 50 years of age. 

2. Subsequent Pelvic Surgery Including Reirradiation.—Of the 290 patients studied, 98 
(33.7 per cent) required some form of further treatment. While not entirely comparable, 
it is of interest to note that of some 600 patients with menopausal bleeding whom we 
treated with curettage alone, less than 40 per cent required further therapy. Of this group, 
however, 10 per cent showed carcinoma of the endometrium and about 5 per cent had carci- 
noma of the endocervix. Table III shows that 30 patients were reirradiated. While the 
predominant age group is not stated, I suspect they are mostly the younger women. Of 
30 patients who required hysterectomy, 14, or nearly half, had fibroids. 

8. Subsequent Pregnancies.—Isolated unusual cases tend to make exaggerated impres- 
sions. For example, a 36-year-old patient, treated by Dr. W. P. Healy with 1,800 mg. hr. 
of radium for uterine bleeding associated with a fibroid uterus, conceived eight months later 
and again four years later. Both children are alive and normal today, 18 and 22 years of 
age. However, in this study, with a possibility of pregnancy in 127 patients, only 26 con- 
ceived, and of the 50 resulting pregnancies, 25, or one half, resulted in miscarriages and 6 in 
stillbirths. Of the 19 living children, all but 3 were borne by women under 30 years of age. 
The incidence of congenital cardiac defects was high. From the record, radium therapy for 
benign bleeding hardly seems to improve fertility in young women even if administered in 
small doses. Myomectomy seems to be the method of choice. 

4. Development of Malignancy Following Irradiation—With our present knowledge there 
is no evidence to show that irradiation for benign uterine bleeding influences extragenital 
neoplasms. The incidence of corpus cancer after irradiation is the important item and 
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is difficult to evaluate. Even comparison with the reported incidence per 100,000 popula- 
tion would not be accurate because these women studied all had some pelvic pathology. At 
Memorial Hospital 752 patients were treated from 1920 to 1930 with intrauterine radium 
for benign uterine bleeding. Seven of these developed cancer of the endometrium ten or 
more years later. Difference of criteria used makes comparison of results of clinics of 
doubtful value. Our criteria were that ten years must have elapsed between irradiation 
and appearance of the cancer and review of curettings at the time of irradiation must 
prove them benign. On time alone, we would have had 24 patients to report. 


I agree with Dr. Payne that the danger of subsequent pelvic malignancy does not 
outweigh the advantage of radiation for benign uterine bleeding, but I would limit irradia- 
tion for benign lesions to menopausal bleeding without active fibroids. 


DR. A. N. ARNESON, St. Louis, Mo.—The principal deterrents to the use of radia- 
tion in the treatment of benign uterine bleeding are risk of subsequent cancer in the endo- 
metrium, and in younger women the risk of injury to conception with potential mutations, 
and the possibility of permanent amenorrhea. Upon an empirical basis we know with 
reasonable assurance that certain dose levels will usually permit reappearance of men- 
struation. It is very difficult, however, to assess the risk of cancer or genetic effects. 


I have little personal experience with the use of radiation in benign bleeding, but it 
must be admitted that I have been more deterred by the fear of genetic effects than by 
fear of endometrial cancer. In conjunction with Dr. Smith’s comment upon corpus cancer 
following treatment for cervical lesions, I have known of only one such instance. Specific 
genetic effects are far more difficult to recognize. Mutations may be hidden, and they 
may not be apparent for several generations. Some geneticists contend that approximately 
1 of every 5 extinctions is the result of mutations, and suspect that the rate may be 
doubled by gonadal irradiations of less than 100 r. The two instances of congenital heart 
disease in Dr. Payne’s series are not proved to be mutations, but they cannot be set aside 
as being free from genetic effects. Follow-up into the third generation is one of the im- 
portant contributions of Dr. Payne’s report. There are masses of laboratory data, but 
there are few data upon humans. 


A point of discussion with particular appeal to me is in reference to the somewhat 
provocative speculation upon what effect, if any, direct action upon endometrium has in 
the radiation control of benign uterine bleeding. It is generally agreed that any favorable 
response is due to changes induced in the ovaries. We do not, however, know the part 
played by an endometrial effect in the correction of abnormal bleeding, nor in the produc- 
tion of temporary amenorrhea. Dr, Payne reports more effective control in older patients. 
That is found in his original report, among those retreated for initial failure, and in the 
current study. The greater dose those patients received is apparently responsible for that 
difference. 

Physiologic repair may vary in different tissues and at different ages. Full recov- 
ery may return conditions to the original circumstances primarily responsible for abnor- 
mal bleeding. Incomplete repair may remove the stimulus responsible for clinical symp- 
toms, or render the endometrium incapable of responding abnormally. We can discard 
the possibility of a stimulatory action of radiation. 


Evidence of an apparent difference in promptness of radiation injury to endometrium 
and to ovary can be found in the onset of menopausal symptoms in young women irradi- 
ated for cervix cancer. Vasomotor symptoms may not appear for several weeks after the 
beginning of treatment, at which time the endometrium may be markedly degenerated. 
That delay in menopause symptoms is in sharp contrast with the usual experience follow- 
ing oophorectomy. 

Evidence that endometrial changes proceed more rapidly than changes in ovarian 
function was noted also by Sherman, Nolan, and Allen in assessing experimentally the 
tissue effects from radioactive gold. One horn of the uterus in rabbits was injected with 
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radioactive gold, and the animal given an injection of gonadotropin at the same time. Tis- 
sue changes were studied by biopsy at laparotomy performed one week later, and by re- 
peat operation or sacrifice of the animal following a second gonadotropic stimulation 4 or 
5 weeks later. On the untreated side the ovary responded normally with progestational 
effects in the endometrium of the adjacent horn following each injection of gonadotropin. 
On the exposed side the endometrium failed to show any progestational effect, but the 
ovary often showed follicle stimulation at one week. 

It is interesting to note that other authors have conceived the idea of utilizing a 
pure beta emitter within the uterus with a minimum of ovarian exposure. I suspect local 
endometrial effects to be important, and urge Dr. Payne and his collaborators to continue 
their study with that possibility in mind. They have an amazing opportunity for long- 
term follow-up study. They may have experienced a sense of disappointment at failure to 
solve certain pertinent questions regarding sequelae of treatment. That should not be, 
however, because they have contributed useful biological data. It is not unrealistic to 
assume that the contribution of researches in biology will equal the significance of earlier 
physical researches in our knowledge of radiotherapy. 


DR. WALTER T. DANNREUTHER, New York, N. Y.—In October, 1932, I pub- 
lished a paper reviewing the end results in 109 patients in a ten-year period in whom I had 
used intrauterine radium therapy as a conservative method of treatment. The ages of 
these patients, 20 to 60 years, closely paralleled Dr. Payne’s. So did the technique and 
dosage, except that most of my younger patients were given a slightly higher dosage. 

The radium was used for single fibroid tumors characterized by bleeding only and no 
larger than a three months’ pregnancy; for adolescent and menopausal bleeding and adeno- 
myosis, when all possibilities of medical treatment had been exhausted, curettings revealed 
nothing of significance, and no pathological alterations in the pelvis could be detected; 
for recurrent bleeding due to “swiss-cheese” hyperplasia after previous curettage; for cel- 
lular changes in the cervix which the pathologist refused to diagnose as definite carci- 
noma; for profuse bleeding from tuberculosis of the endometrium; and for sterilization for 
hyperthyroidism after a previous thyroidectomy, and after devastating cardiac decom- 
pensation in a previous pregnancy from which the patients emerged as cardiac cripples. 
As a result of this experience I concluded that radium therapy is well adapted to a small 
select group of fibroid tumors, that it is an excellent substitute for hysterectomy in cases 
of adenomyosis, recurrent endometrial hyperplasia, and menopausal bleeding, and for bleed- 
ing from a tuberculous uterus. 

I learned that the menstrual function will be preserved in 78 per cent of cases when 
the dosage is 750 mg. hr. or less and that many of these women may have normal babies. 
I also found that radium therapy has a depressing effect on sexual inclinations in 13 per 
cent of cases, but on the other hand it sometimes increases them. 

Since 1932 I have utilized radium therapy in an additional 326 cases, for practically 
the same indications, with equally satisfactory results. I am embarrassed by the fact that 
I did not have time before this meeting to document this discussion, but I can say that in 
these 435 personal cases in 35 years, there were but two instances of subsequent malignancy 
of the uterus, both in the corpus. 

I think that I had less occasion to repeat the treatment itself than Dr. Payne did, 
probably because I used slightly larger initial doses. There is no doubt that a certain per- 
centage of these patients would otherwise have been subjected to hysterectomy, and had 
certain people seen some of the specimens, we both would probably have been accused of 
participating in the hysterectomy racket. I do not believe that the rare instance of uterine 
malignancy developing years after a radium application for a benign lesion is sufficient rea- 
son to abandon this conservative method of treatment completely, as some others have 
recently advocated. 
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DR. WILLIAM STUDDIFORD, JR., New York, N. Y.—Twenty-two years ago a 
young girl 14 years old was admitted to Bellevue Hospital for prolonged uterine hemor- 
rhage. During the next five years this young lady was repeatedly admitted to the service 
for the same complaint and treated with curettage and transfusions. A review of these sec- 
tions shows a normal proliferative endometrium in all specimens. 


At the age of 20 her menstrual cycles became normal and continued to be normal up 
until about eighteen months ago. Last year she was readmitted to the hospital because 
of recurrent prolonged uterine bleeding. Curettage showed that she had carcinoma of the 
corpus which resulted in total hysterectomy. I mention this case because here is a young 
woman with the background of Dr. Payne’s young patients, who developed carcinoma of 
the corpus at a very early age without any irradiation treatment at all. 


DR. WILLARD M. ALLEN, St. Louis, Mo.—Some work we did a few years ago, 
dealing with the effects of irradiation on the endometrium of the rabbit, has some bearing 
on the effects of irradiation on the human uterus. "he rabbit is a convenient animal to 
use for three reasons: the uterus is large enough to be convenient, the uterus is bicornuate 
so that one horn can be irradiated and the other horn used as a control, and finally the 
stimulating effects of the steroids are well understood. 


In the rabbit progesterone produces a cytological alteration of the endometrium 
which is called the progestational change and which is akin to the premenstrual change 
in the human endometrium. The primary experiments which we did were carried out as 
follows: ovulation was induced in rabbits with chorionic gonadotropin and the following 
day radioactive gold was introduced into one horn of the uterus, and then the animals 
were sacrificed on the seventh day after ovulation and the uterus and ovaries subjected to 
microscopic examination. The ovary on the opposite side from the gold contained corpora 
lutea and the endometrium of the opposite horn showed full progestational change. This 
indicates that the corpora lutea were producing progesterone and that the essentially un- 


irradiated horn was responding normally to the progesterone. The irradiated horn, on the 
other hand, showed no progestational change, indicating that progesterone was unable act- 
ually to stimulate the normal proliferative changes while the endometrium was being irradi- 
ated by the radiogold. 


In a second type of experiment, one horn was irradiated with gold and a month 
later the endometrium was subjected to the stimulating effects of progesterone. In this 
experiment too the irradiated horn did not show any progestational change whereas the 
nonirradiated horn responded normally to progesterone. 


These two experiments indicate that irradiation interferes immediately with the 
effects of progesterone on the epithelial cells of the endometrium, and also that the altera- 
tion of these cells persists for some time following the irradiation. These preliminary 
studies were of such interest that we are now studying more thoroughly the effects of less 
than lethal amounts of irradiation on the epithelial cells and the stromal cells of the 
endometrium. It seems to me that these observations in animals may have some signifi- 
cance in interpreting the low incidence of pregnancy and the high abortion rate in the 
cases reported by Dr. Payne. 


DR. PAYNE (Closing).—The development of other reasonably effective and safe 
therapeutic measures has decreased the frequency with which intrauterine radium is needed 
for benign bleeding. However, the occasional instance occurs when it is needed and, unless 
more conclusive evidence should come forth to contraindicate its use, it should not be 
banished from our therapeutic armamentarium. 
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AN EVALUATION OF SUPERVOLTAGE IRRADIATION THERAPY 
IN THE TREATMENT OF PELVIC MALIGNANCY* 


GrorcGE A. Hawn, M.D., PHILADELPHIA, PA. 


(From the Departments of Gynecology, Radiation Therapy, and Radiation Physics at the 
American Oncologic Hospital) 


HE purpose of irradiation therapy in gynecologic malignancy is the elimi- 

nation of the cancer without untoward injury to the normal tissues. Vari- 
ous types of irradiation are available including radiation isotopes, such as 
Co®, radium used as local sources or as teleradium therapy, medium voltage 
x-ray therapy (200,000-250,000 volts), supervoltage therapy (1 to 3 million 
volt range) and the higher voltages produced by the cyclotron and the betatron. 

Since 1949 a 2 Mev Van de Graaff x-ray generator has been in clinical 
use at the American Oncologie Hospital. This type of machine is energized 
by static electricity and depends upon the carrying of an electric charge 
which is sprayed on a moving insulated rubber belt at about 35,000 volts from 
a rectified current. This charge is carried to an insulated metal dome and 
then is distributed to a number of surfaces equal in potential, each connected 
to sections of the x-ray tube. Each of these surfaces has a charge of about 
65,000 volts. This generator, which is stationary, produces an approximately 
constant potential. 

The American Oncologice Hospital is a 58-bed institution which deals pri- 
marily with patients who have neoplastic disease. Very few of the patients 
come of their own accord to the hospital. The majority of the patients are 
sent by physicians or other hospitals when a diagnosis of carcinoma is made 
or is suspected. 

Originally it had been hoped that it would be possible to treat alternate 
patients by means of supervoltage irradiation and the usual 200,000-250,000 
volt therapy. However, because of the referral of many patients in whom 
supervoltage therapy seemed to offer definite advantages over conventional 
medium-voltage therapy, it has not been possible to follow this plan. Many of 
the patients seen were considered to be treatment failures elsewhere and were 
sent to the hospital for the consideration of 2 million volt treatment as a last 
resort. 

Material 
This report considers all patients with histologically proved malignancy, 


primary in the female genital organs, treated by means of supervoltage ther- 
apy from Jan. 1, 1949, to July 1, 1956. 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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There are 126 patients whose records have been appraised. Eighty-nine 
patients had primary malignancy of the cervix, 18 had endometrial lesions, 15 
ovarian, and there were 2 patients with carcinoma of the vulva and 2 with 
of the vagina. 

Every patient on admission to the clinic or hospital had a complete his- 
tory and physical examination. In most instances a chest x-ray, cystoscopy, 
sigmoidoscopy, and barium enema were done as part of the usual preirradia- 
tion study. Any deficiency in nutrition was rectified and blood loss was re- 
placed by transfusions and the use of hematinics, either oral or parenteral. 
Associated infection was controlled by means of appropriate antibiotic ther- 
apy; often the broad spectrum drugs were utilized. 

The term ‘‘palliation’’ is employed here to denote relief of symptoms. 
Symptoms varied from excessive vaginal bleeding to edema of the lower ex- 
tremities, pain, and/or swelling of the abdomen. ‘‘Palliation’’ does not refer 
to the length of life of the patient concerned since in many instances the 
patient may have survived for periods of sixteen to eighteen months longer, 
before death occurred. 

The length of time of survival in all cases was longer than the period of 
palliation. 


' 


Fig. 1.—Schematic diagram illustrating the portals of entry for supervoltage therapy used in 
treating cervical malignancy. 


Technique 


Factors of treatment are 2.00 megavolts, 200 Ma., 70 em. target skin dis- 
tance, inherent filter 7 mm. lead, the output somewhat variable, but averaging 
60 r per minute. 

Daily treatments are usually 300 r per field, the fields being alternated 
daily. The direction, size, and position of the fields vary with the patients 
and the primary site of the tumor. In general in disease of the cervix, three 
portals of entry are utilized, one large anterior portal usually 18 by 15 em. in 
size with an average portal size of 180 to 200 cm.? In most instances the beam 
is directed perpendicularly into the tumor bed; occasionally it is angled 10 
degrees caudad. In conjunction with this, two posterior portals are used, 
angled 20 to 35 degrees medially, usually 15 by 16 em. in diameter. The 
gluteal cleft may be shielded by lead and the legs are usually rotated externally. 
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The schematic diagram demonstrates the usual method by which x-ray 
therapy is administered in patients with carcinoma of the cervix. 


In obese patients the Trendelenburg position is used so that the heavy 
panniculus may be out of the field and the possibility of intestinal injury is 
minimized. 

_ Patients with endometrial cancer are treated in a similar fashion, some- 
times larger fields being used with the direction altered to suit the case. 


Patients with ovarian disease are managed by the use of a greater number 
of portals, usually six to eight in number. 


Vulva 


Malignancy of the vulva is best treated by a planned radical type of sur- 
gical approach. Exceptionally, there may be cases of vulvar malignancy 
which may be suitable for irradiation treatment. In this series there were 2 
such cases. One patient had had complete, planned, adequate surgical ex- 
cisional treatment. Six years after her initial treatment, she returned to the 
Oneologie Hospital; she had not been seen for an interval of fourteen months 
despite attempted follow-up. On examination she was found to have an exten- 
sive recurrent lesion involving the lateral and posterior vaginal walls and the 
rectovaginal septum. By means of a perineal crossfire, producing an esti- 
mated depth dose* of 3,894 r, there was clinical regression of the disease and 
at the present time, one year later, there is no evidence of active neoplastic 
disease; the expected postradiation fibrosis is present. 


The other patient was an elderly individual with extensive ulcerative 
vulvar malignaney involving the suprapubic and groin area. Supervoltage 


X-ray was given to a total of 2,200 r without appreciable change in the lesion. 
Treatment was discontinued and the patient subsequently died. 


Vagina 


Primary carcinoma of the vagina may be treated by means of irradiation 
or radical surgery. There were 2 patients who received supervoltage therapy 
for this lesion at the Oncologic Hospital. 


The first patient had extensive disease and by means of supervoltage 
therapy a tissue dose of 6,100 r produced complete clinical regression of the 
neoplasm. The tumor recurred within three months, however, and the pa- 
tient subsequently was treated by complete pelvic exenteration. 

The other patient had previously received adequate therapy by means of 
radium and external irradiation at another institution with recurrence of the 
primary vaginal carcinoma within six months. By means of supervoltage 
therapy an estimated tumor dose of 6,325 r was given with little or no change 
in the patient’s disease. 


Ovary 


At the American Oncologie Hospital, the preferred management of pri- 
mary ovarian malignancy is by radical excisional surgery followed by irradia- 
tion therapy. As shown in Table I, there were 15 patients with primary 
ovarian malignancy who received supervoltage therapy. Two patients had 
been operated upon but clinically there was evidence of probable extension 
beyond the operative field. These patients received 2 million volt therapy 
with the use of multiple fields and an estimated tumor dose of 5,000 r. They 
were living without evidence of disease two and six years following comple- 
tion of treatment. 


*Note: All dosages refer to estimated tumor dosages in roentgens. 
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Three patients had recurrent ovarian carcinoma as evidenced by ascites 
and/or the presence of an intra-abdominal mass. They received an estimated 
tumor dose of 2,600 to 4,600 r, but there was no change in 2 of the cases. 
Satisfactory palliation was attained for a three-month period in the other 
before her condition became worse and she died. 

Ten patients with extensive disease, in whom excisional surgery was not 
deemed possible, were given 2 Mev therapy. In 2 of these patients, the treat- 
ment was incomplete; the other 8 received an estimated tumor dose of 4,000 
to 5,400 r. In one half of these patients, no appreciable change occurred and 
in the other half satisfactory palliation was obtained for from six months to 
two years. 


TABLE I, TREATMENT RESULTS IN OVARIAN MALIGNANCY 


TYPE OF NO. OF 
DISEASE PATIENTS TUMOR DOSE RESULT 


Localized 2 5,000 r No disease (2-6 years) 
Recurrent 3 2,600-4,600 r No change (2) 

Palliation 3 months (1) 
Extensive Incomplete-5,700 r No change (5) 

Palliation 6 months-2 years (5) 


Endometrium 


The planned method of treatment at this institution for endometrial 
malignancy is to give the patient the benefit of intrauterine radium by means 
of the multiple capsule technique and then to follow this procedure in six to 
eight weeks’ time with a complete abdominal hysterectomy and bilateral 
salpingo-oophorectomy. In certain instances, it may be preferable, because 


of the extent of the disease, or the constitutional condition of the patient, to 
utilize irradiation only. 


TABLE II. TREATMENT RESULTS IN ENDOMETRIAL MALIGNANCY 


NO. OF 
TYPE PATIENTS TUMOR DOSE RESULT 
Carcinosarcoma 1 5,600 r No change 
Carcinoma 7 3,540-5,400 r Lost (1) 
No disease (4) 4 months-5 years 
Palliation (2) 8-27 months 


Recurrent,— 
Sarcoma No change 
Carcinoma ¢ - No change (2) 
Palliation (7) 3-24 months 


Of the 18 patients with primary endometrial malignancy who were treated, 
8 were primarily treated at the Oncologic Hospital. One patient had a mixed 
mesodermal tumor arising in the uterus; she had complete excisional surgery 
with prompt recurrence. This patient received an estimated tumor dose of 
5,600 r without appreciable benefit. 

Seven patients received supervoltage therapy in a tumor dose varying 
from 3,540 to 5,400 r. One of these patients had no evidence of disease when 
last seen, but has been lost to follow-up eighteen months after completion of 
the treatment. 

Four patients presented no clinical evidence of disease four months to five 
years after their therapy. Two patients obtained satisfactory palliation for 
from eight to twenty-seven months. 

Ten patients had recurrent, extensive endometrial malignancy. One of 
these had a primary sarcoma of the uterus; treatment was carried to an esti- 
mated tumor dose of 1,600 r and then was discontinued because of the pa- 
tient’s general condition. Nine other patients were treated with amounts 
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varying from 700 to 6,000 r tumor dose. Two of the patients received less 
than 3,000 r depth dose and no clinical improvement was noted. The other 7 
patients had relief of symptoms for from three to twenty-four months. 


Cervix 


The usual plan of treatment for patients in whom the histologic diagnosis 
of invasive carcinoma of the cervix has been made is to treat the patient first 
by means of external irradiation and then to follow this therapy by local 
radium application(s) by suitable applicators. In certain selected patients, 
with early disease, during the past few years, a radical type of hysterectomy 
with removal of the lymphatic drainage has been employed. 

There were 27 patients treated originally at the Oncologic Hospital in 
whom 2 Mev therapy was employed. 

The 6 patients with Stage I disease, who received an estimated tumor dose 
of 5,140 to 7,000 r, are all living without clinical evidence of disease nine 
months to six years after completion of therapy. It should be emphasized 
that these patients all had local radium therapy in addition to the super- 
voltage irradiation. 

There were 9 Stage II patients, 6 of whom received 4,200 to 6,800 r esti- 
mated tumor dose and are living without any clinical evidence of disease three 
months to seven years after completion of treatment. Three patients (esti- 
mated tumor dose 3,900 to 6,080 r) died less than a year after completion of 
treatment. 


TABLE III. TREATMENT RESULTS IN PATIENTS WITH CARCINOMA OF THE CERVIX UTERI WHO 
RECEIVED THEIR ORIGINAL CARE AT THE AMERICAN ONCOLOGIC HOSPITAL 


STAGE NUMBER | TUMOR DOSE | CLINICAL RESULT 


I 5,140-7,000 No disease (9 months-6 years) 
II 3,900-6,080 Dead (7-12 months) 
4,200-5,800 No disease (3 months-7 years) 
IIt : 4,472-5,300 Dead (9-30 months) 
5,040-6,040 No disease (2-6 years) 
IV 1,800-5.400 Dead (3-18 months) 


Two of the 5 Stage III patients (5,000 to 6,040 r tumor dose) are living 
two and six years, respectively, without evidence of disease. Three patients 
(4,500 to 5,300 r tumor dose) died in less than thirty months. The 7 Stage IV 
patients, whose tumor dose range was 1,800 to 5,400 r, lived three to eighteen 
months; all died with extension and/or metastasis from their cervical cancers. 


Recurrent Cervical Carcinoma 


By far the greatest percentage of patients who have been treated with 2 
Mev therapy have been individuals with primary carcinoma of the cervix, re- 
current or residual after treatment elsewhere. The majority of these patients 
have been well treated as judged by present standards of radiation therapy 
and were referred for consideration of 2 million volt therapy in the hope that 
‘‘something might be done.’’ In most instances, these patients had extensive 
disease and invariably the skin areas through which previous therapy had 
been administered were deeply bronzed and often telangiectatic. Sixty-two 
patients, whose primary treatment had been completed some time previously, 
were referred for therapy. Of this number, 9 are still living as seen in Table 
IV; one (estimated tumor dose 4,480 r) is living without clinical evidence of 
disease six years after completion of treatment. Two patients (5,000 to 6,426 
r) are living three and two years, respectively, without evidence of disease. 
One patient whose treatment (4,400 r) was completed six months ago 
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demonstrates no clinical evidence of malignancy. Five patients (estimated 
tumor dose 5,000 to 6,500 r) achieved satisfactory palliation for two to four 
months after completion of their course of radiation. 


TABLE IV. TREATMENT RESULTS IN PATIENTS WITH CARCINOMA OF THE CERVIX UTERI, 
RECURRENT OR RESIDUAL AFTER TREATMENT ELSEWHERE, LIVING AT PRESENT 


Living at Present 9 
TUMOR DOSE | CLINICAL RESULT | NO. OF PATIENTS 
4,480 r No disease (6 years) 1 
6,426 r ~ No disease (3 years) 1 
5,000 r No disease (2 years) 1 
4,400 r No disease (6 months) 1 
5,500-6,500 r Palliation (2-4 months) 5 


TABLE V. TREATMENT RESULTS IN PATIENTS WITH CARCINOMA OF THE CERVIX UTERI, 
RECURRENT OR RESIDUAL AFTER TREATMENT ELSEWHERE, WHO ARE Now DEAD 


| TUMOR DOSE | CLINICAL RESULT 
6 Incomplete No change 
11 3,000-6,200 r No change 
2 3,300-4,400 r Lost 
14 3,000-6,900 r Palliation (1-3 months) 
20 3,000-5,500 r Palliation (4-48 months) 


_ Fifty-three patients who were treated are now dead (Table V). Two pa- 
tients were lost to follow-up and are presumed to be dead since their disease 
was unarrested when they were last examined. Seventeen patients received an 
estimated tumor dose of from 3,000 to 6,200 roentgens with no clinical im- 
provement. Fourteen patients (3,000 to 6,900 r) were improved so that they 
were comfortable and free of symptoms for from one to three months. Twenty 
patients (dosage range 3,000 to 5,500 r) obtained satisfactory relief of their 
symptoms for periods of four to forty-eight months. Over one half this group 
had a satisfactory result for more than eighteen months. 


Complications 


Radiation therapy is a dangerous tool, particularly when we are dealing 
with voltages in the 2 million volt range, and complications do occur. 

Thirty of the patients in this series were classified as being obese. Each 
of these patients weighed more than 160 pounds and had an anteroposterior 
pelvic diameter of more than 22 cm. Twelve of them weighed more than 200 
pounds, the heaviest patient weighing 309 pounds. One patient required a 
lipectomy because of a large panniculus before therapy was instituted. Forty- 
six of the patients required blood transfusions either because of vaginal bleed- 
ing concomitant with the disease or because of anemia and leukopenia in 
association with the x-ray treatments. The white blood count fell below 3,500 
in 13 patients. 

The patient with recurrent vulvar malignancy developed a rather severe 
urethritis, vaginitis, and ulcerative vulvitis in conjunction with her treatment. 

Both patients with primary vaginal carcinoma developed disturbing radia- 
tion sequelae. One had recurrent cystitis and painful vaginitis; the other, 
with recurrent disease, had a rather severe proctitis and therapy had to be 
interrupted twice because of nausea and vomiting. Each of these patients 
received an estimated tumor dose of 6,100 to 6,325 r. 

Three of the 18 patients with malignancy of the endometrium had sig- 
nificant radiation difficulties. Two had severe proctosigmoiditis requiring 
hospitalization for treatment and one patient had severe proctosigmoiditis 
and a persistent sacral ulcer. The estimated tumor dosages in these patients 
ranged from 4,200 to 5,300 r. 


| 


| 


Am. J. Obst. & G : 
632 March, 1987 


There was an even greater percentage of radiation difficulties in the pa- 
tients who had primary ovarian neoplasms (Table VI). Nearly one half of 
them had complications attributable to radiation; 6 had severe proctosig- 
moiditis, one of them also had associated vaginitis and cystitis; one patient 
who had been treated repeatedly for extensive ovarian malignancy died with 
multiple sites of intestinal obstruction. At autopsy examination, the multiple 
obstructive areas were found to be due to radiation fibrosis without residual 
carcinoma. 


TABLE VI. RADIATION COMPLICATIONS OCCURRING IN PATIENTS TREATED FOR OVARIAN 
MALIGNANCY 


| TUMOR DOSE 
5 proctitis 3,600-5,600 r 
1 proctitis, vaginitis, cystitis 5,700 r 
1 intestinal obstruction 5,400 r (2 courses) 


As noted in Table VII, there was a 66.6 percentage of complications in 
the patients who received their primary treatment for carcinoma of the cervix 
at the Oncologic Hospital. These patients all had local radium applications in 
order to achieve a theoretically satisfactory parametrial dosage. Thirteen 
patients had relatively severe proctosigmoiditis, requiring hospitalization and | 
blood transfusions in some instances; 2 had large painful hemorrhoids which 
were most difficult to manage; 5 had hemorrhagic cystitis, one of whom ulti- 
mately had to have a bilateral ureterostomy for relief of her symptoms. This 
patient had received an estimated tumor dose of 6,300 r. One patient with 
proctitis developed bullous erythema multiforme two months after her 2 Mev 
therapy and is currently hospitalized, 14 months later, because of hemorrhagic 
proctitis. The bullous erythema multiforme was successfully treated with 
steroid drugs. One patient developed a moderate-sized sacral ulceration and 
two years after completion of treatment was found to have bilateral fractures 
of the femurs; one of these fractures was impacted and required no orthopedic 
treatment. It was necessary to pin the other femur for a satisfactory result. 
This patient has been living without evidence of disease for more than six 
years. One very obese patient, six months after completion of therapy, de- 
veloped a large sacral ulcer with associated sacral osteitis. Three patients 
during the course of treatment had rather severe leukopenia and were trans- 
fused accordingly. 

Most of these severe complications came early in the course of experience 
with the Van de Graaff machine. Many of these patients were excessively 
obese and represented treatment problems by any method. 


TABLE VII. RADIATION COMPLICATIONS OCCURRING IN PATIENTS WHO RECEIVED THEIR 
ORIGINAL TREATMENT FOR CARCINOMA OF THE CERVIX UTERI AT THE AMERICAN 
ONCOLOGIC HOSPITAL 


COMPLICATION | NO. OF CASES TUMOR DOSE 


Proctitis 3,000-5,800 r 
Proctitis and cystitis 4,200-5,400 r 
Proctitis and severe hemorrhoids 5,040-5,400 r 
Anemia and leukopenia 5,000-5,200 r 
Cystitis (ureterostomy) 6,300 r 
Severe proctitis and bullous 

erythema multiforme 5,626 r 
Sacral ulcer 4,815 r 
Proctitis, sacral ulcer, bilateral 

fracture of femur 6,400 r 


Twenty-one patients with carcinoma of the cervix, originally treated else- 
where, developed complications (Table VIII). Fifteen of them had rather 
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severe proctosigmoiditis; of this group 8 had associated cystitis; 2 had bother- 
some vulvitis and 3 had painful hemorrhoids. Three patients required trans- 
fusions because of anemia and leukopenia not associated with hemorrhage and 
2 developed vulvar edema which subsided some months later. There was one 
sacral ulceration which healed without untoward difficulty a few months after 
completion of therapy. 


TABLE VIII. RADIATION COMPLICATIONS OcCURRING IN PATIENTS WITH CARCINOMA OF THE 
CERVIX UTERI, ORIGINALLY TREATED ELSEWHERE 


COMPLICATION | NO. OF CASES | TUMOR DOSE 
Proctitis 7 1-800-5,700 r 
Proctitis and cystitis 3 3,700-6,100 r 
Proctitis, cystitis, and hemorrhoids 3 4,900-5,300 r 
Proctitis, cystitis, vulvitis 2 4,900-5,500 r 
Sacral ulcer 1 4,700 r 
Vulvar edema 2 3,800-5,200 r 
Anemia and leukopenia 3 §,000-5,300 r 


Comment 


There has been increasing use of high-voltage irradiation in the manage- 
ment of malignancy of all varieties. The first million volt generators were 
more or less stationary, but recently they have become more flexible so that 
rotational therapy has been developed and is being used successfully. Orton’ 
at Sheffield has described the installation of a rotation therapy apparatus. 
Trump and associates* have described their technique with rotational super- 
voltage therapy in the management of tumors of the pelvic cavity. Gutt- 
man,* *® in a number of presentations, has described her experience with 2 
million volt radiation therapy. Nolan and others’ have recently reported a 
slight superiority in comparing cobalt® teletherapy with 450 kv. x-ray therapy 


in cervical cancer, which seemed to be related to a more uniform distribution 
of irradiation. 


At the Sheffield National Center for Radiotherapy, according to Blom- 
field,* hopeful results have been obtained in gynecologic cancer. His patients 


were significantly free of such grave complications as rectovaginal and vesico- 
vaginal fistulas. 


In evaluating supervoltage therapy for carcinoma of the cervix, Guttman® 
considered the immediate tolerance of the patient to supervoltage therapy 
better than in conventional 200 to 250 kv. therapy. It was her impression 
that survival rates could best be improved by means of this type of treatment. 
Ninety-two patients with carcinoma of the cervix were treated, about half of 
whom had had their primary treatment elsewhere. In only 7 of these patients 
did late complications occur. 


At the Oncologic Hospital the number of cases is not large and the length 
of time since completion of treatment has been brief so no comparison can be 
made between the results of therapy with conventional radiation and super- 
voltage irradiation. 


The number of complications does seem excessive and unduly severe in 
character. However, the majority of the severe complications occurred early 
in the experience with this type of treatment. The sacral ulcerations all 
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occurred in obese patients and were undoubtedly associated with tangential 
irradiation in the gluteal fold and sacral area. In recent years, there have 
been no such complications. 

It is expected, with high-voltage irradiation and its increased depth dose, 
that a definite percentage of patients will develop cystitis and proctitis. The 
tolerance of the rectal mucosa is considerably less than that of the vaginal 
mucosa. By more exact positioning of the patient it is hoped that this compli- 
cation may be minimized. 

Since a better depth dose may be achieved, using fewer fields and pre- 
serving the skin to a greater degree, the obese patient is the logical candidate 
for supervoltage irradiation therapy. 

Smith,® in a recent article, discussed 8 fractures of the neck of the femur 
following heavy irradiation therapy for cervical carcinoma. It is implied that 
radiation fractures of the femur are more likely to occur when there is asso- 
ciated osteoporosis. Bonfiglio’® estimated the average dose to the neck of the 
femur during pelvic irradiation for cervical carcinoma to be 3,000 r and the 
tolerance dose has been estimated at 3,840 to 4,320 r. 

The patient at the Oncologiec Hospital who sustained bilateral fractures 
of the femur was 57 years of age at the time her treatment was administered. 
She is living and free of demonstrable disease at the present time. 

The one patient who died with intestinal obstruction associated with 
roentgen fibrosis, in this series, had received a high dosage of irradiation over 
most of the abdomen, through eight large portals of entry. The estimated 
tumor dose in this individual was 5,400 r. In retrospect, this patient was un- 
doubtedly overirradiated ; however, the apparent clinical extent of her disease 
seemed to require this amount of irradiation at the time. 

The results of treatment in vulvar and vaginal cases were rather disap- 
pointing. Because of the relatively superficial nature of these primary lesions, 
supervoltage therapy has little or no advantage over conventional methods of 
treatment. 

In the planned treatment of ovarian carcinoma, supervoltage therapy is 
helpful because of the ease with which a satisfactory depth dose may be ob- 
tained. In the 13 patients with extensive disease who were treated at the 
Oncologie Hospital, satisfactory palliation was achieved in 6 instances. 

It should be stressed again that palliation means relief of symptoms and 
does not refer to length of survival. 

In patients with primary endometrial carcinoma in whom excisional sur- 
gery combined with intracavitary radium does not seem feasible, 2 Mev irra- 
diation provides a method by which satisfactory radiation may be achieved. 
In the 7 patients primarily treated by the Van de Graaff machine, 4 were con- 
sidered free of disease four months to five years following therapy and pal- 
liation for varying lengths of time was obtained in 7 of the 9 patients afflicted 
with recurrent endometrial carcinoma. 

In conjunction with radium locally, in cancer of the cervix, supervoltage 
is a satisfactory method of achieving an adequate parametrial dose. Fourteen 
of 20 patients with Stage I, II, and III lesions were clinically free of disease 
nine months to seven years after therapy had been administered. 
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Although Schmitz and Murphy" reported a 16 per cent five-year survival 
after re-treatment of cervical carcinoma, this high survival rate was not 
reached with our patients, since only 4 of 62 patients in our group were clini- 
cally free of disease after completion of therapy, and 3 of these patients have 
been observed for less than three years. 

When the tumor is radiation resistant, whether the treatment be by 200 
kv. 250 kv., 2 Mev, or cobalt®, the resistance of the tumor will be the same, 
provided that the same amount of irradiation is delivered to the same volume 
of tissue in the same length of time. 

Two million volt irradiation gives a greater depth dose in comparison with 
the conventional type of treatment. Table IX, which was developed by James 
L. Weatherwax, Physicist at the American Oncologie Hospital, shows the per- 
centage of irradiation delivered at different tissue levels by different methods 
of treatment.” 1% 14 


TABLE LX. COMPARATIVE DEPTH DOSES OF IRRADIATION WITH DIFFERENT TYPES OF THERAPY 


TYPE OF THERAPY 200 KV. 250 Kv. 2 MEV COBALT60 

DISTANCE FROM SKIN 50 cM. 50 cM. 70 cM. 70 cM. 

SKIN AREA 100 cM.2 100 om.2 100 cM.2 100 com.2 
Backscatter 36% 30% 4% 3% 
Skin surface 100% 100% 100% 100% 
5 em. depth 61% 62% 73% 76% 
10 em. depth 30% 33% 50% 55% 
15 em. depth 15% 17% 34% 37% 
20 em. depth 7% 8% 23% 26% 


With increasing voltages the skin shows increased tolerance to irradia- 
tion. In 200 to 250 kv. therapy the amount of treatment that a patient’s 
abdomen can withstand is limited by the amount that the skin can tolerate. 
In 2 Mev therapy the amount of radiation that a patient can withstand 
through abdominal portals is limited by the reaction of the bladder and bowel. 
In the follow-up examination of patients who have had the benefit of 2 Mev 
therapy, there is a rather distinctive brawny bronzing that develops in the 
skin and subcutaneous tissues. Clinically it is quite difficult to differentiate 
between this brawny fixation and the induration which is usually associated 
with neoplastic infiltration. 

As the voltage increases, the exit dose may become as great, or greater 
than the entrance dose. It is this factor that obviates against using voltages 
higher than 3 to 5 million volts. If opposing portals are used, exit and en- 
trance dosages may coincide, eliminating any benefit that the increased skin 
tolerance may have. With proper positioning of patients, necrosis of bone 
should be avoided. 

The use of 2 Mev therapy should be cautious since a superlethal effect 
may result, and the danger of destruction of normal tissue may be greater 
than the benefit resulting from the destruction of diseased tissue. 

Ralston Paterson’® in a recent presentation demonstrated that the peak 
survival rate resulted in patients with carcinoma of the cervix uteri when the 
tumor dose at Point A was 8,000 r. At this dosage a 56 per cent survival rate 
was achieved. When the dosage was only 6,000 r, 45 per cent survival re- 
sulted, and when the dose rose to 9,000 r the survival rate fell to 46 per cent. 
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Surgery and irradiation are methods which may be effectively used in the 
control of gynecologic malignancy. It is hoped that by techniques such as the 
screening methods developed by the Grahams** and Gusberg”’ the differentia- 
tion between radiation-resistant and radiation-sensitive tumors may become 
more accurate. 

In the light of our experience with patients who have recurrent disease, 
it appears that a tumor which is radiation resistant to 200 kv. therapy will 
be equally radiation resistant to 2 Mev therapy, provided that the same depth 
dose of radiation is given. 

Does the shorter wave length irradiation produced by 2 Mev give a better 
therapeutic result because of the quality of the radiation than comparable doses 
with lower voltages? This point is still unproved and we can thus far assume 
that there is no specificity of wave length. 

There is little practical advantage in using voltages greater than 2 Mev 
since sources of higher energy such as the synchrotron, cyclotron, and betatron 
may give so high an exit dose that greater skin damage may result. This 
increased exit dose is particularly important when crossfire irradiation with 
higher voltages is contemplated. 

In supervoltage therapy there is a greater relative depth dose with less 
skin reaction because of less backscatter and fewer fields are needed to deliver 
a predetermined dose. 

The advantages of supervoltage therapy over conventional therapy are 
entirely physical. The depth dose is greater because of greater penetration. 
Skin damage is reduced and there is less bone absorption and less chance of 
bone necrosis. Since there is less backscatter, the volume of normal tissue 
irradiated is smaller. 


Summary 

1. The case histories of 126 patients with primary gynecologic malignancy, 
treated principally with 2 Mev therapy have been reviewed. 

2. Fifteen patients with primary ovarian malignancy were treated, with 
improvement in 7. 

3. Eighteen patients with primary endometrial malignancy were treated, 
with worth-while results in 13. 

4. Twenty-seven patients with primary cervical carcinoma were originally 
treated at the Oncologic Hospital. Twelve of the 15 patients with early dis- 
ease are clinically well at present. 

5. Sixty-two patients with recurrent cervical carcinoma were treated. 
Fifty-three of these patients are now dead, 34 received satisfactory palliation 
for three to forty-eight months. Four of the 9 living patients are clinically 
free of disease and 5 have achieved satisfactory palliation for short periods 
of time. 

6. Three of the 18 patients with corpus carcinoma and 7 of the 15 pa- 
tients with primary ovarian malignancy had radiation complications. One 
death in this group was associated with postradiation intestinal fibrosis. 

7. Eighteen of the 27 patients with primary cervical cancer and 21 of the 
62 patients with recurrent cervical cancer developed postradiation sequelae. 
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8. The advantage of 2 Mev therapy in the management of the obese pa- 
tient is stressed. 


9. The shorter wave length of the 2 Mev irradiation apparently produces 
no better therapeutic effect than comparable doses with lower voltages. 
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Discussion 


DR. HOWARD C. TAYLOR, JR., New York, N. Y.—Dr. Hahn has brought an im- 
portant subject to the attention of the Society, for there is no doubt that supervoltage 
radiation is going to play a continuously more important part in the therapy of gyneco- 
logical cancer. On the other hand, I think that he himself has indicated that he has 
raised the point and not given the answer to the question of the extent of the superiority 
of supervoltage to conventional radiation therapy. 

Gynecologists have for nearly half a century been trying to determine whether 
radical surgery or radiation is a better basic method for treating cancer of the cervix. In 
this effort the relatively precise means of comparing five-year cure rates has been available 
and yet no clear answer has been found. In attempting to compare the effects of 200 kv. 
with those of 2,000 kv. x-ray, one is confused by the fact that the x-ray is either simply 
an adjunct to a radium or surgical program or else is used as a so-called ‘‘ palliative’’ pro- 
cedure. It will certainly be a long time before convincing statistical evidence is available, 
and we must depend in the meantime upon inferences derived from physical measurements 
and upon clinical impressions. 

At the Columbia Presbyterian Medical Center, there are two separate institutions 
treating gynecological cancer, the Sloane and the Francis Delafield Hospitals. The gyneco- 
logical attending and resident staffs of the two institutions are identical, the radiotherapy 
staffs more or less separate. The x-ray equipment available to the Sloane Hospital patients 
was a conventional 250 kv. machine, until ten months ago, when therapy by means of the 
betatron giving an x-ray beam equivalent to about 18,000 kv. was begun; at the Francis 
Delafield there has been a 2,000 kv. x-ray machine since 1951 and since 1953 cobalt6? 
designed to give rotational therapy. The many possibilities offered by this varied equip- 
ment could well lead to increased confusion, but this is partly avoided by a joint com- 
mittee representing the gynecological and radiological staffs of the two hospitals which 
has drawn up a general program for the treatment of gynecological cancer, providing for 
some consistency and at the same time an opportunity for comparing different techniques. 
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In the Francis Delafield Hospital, where 92 patients with cancer of the cervix have 
been treated in the last four years by supervoltage therapy, the present plan is as follows: 
In Stages I and II, the 2,000 kv. machine is used to give a dose of 5,000 r in five weeks, 
the treatment being begun 8 days after completion of the radium therapy. In cases in 
which radical hysterectomy has been carried out instead of radium, postoperative x-ray 
therapy with the same machine and the same dosage as after radium therapy is given. 
In cases of Stage III and in those cases of Stage IV in which exenteration is not done, 
the treatment at the Delafield Hospital is by the cobalt6° rotational machine, with a dose 
of 6,000 r throughout the pelvis, preceding an eventual radium application. At the Sloane 
Hospital, where 23 cases of cancer of the cervix have been treated by the betatron, this 
apparatus has become standard for all cases of cancer of the cervix requiring external 
therapy. 

From this experience, certain tentative points may be made, for the most part in 
agreement with Dr. Hahn’s own conclusions: 


1, There appears to be no specificity of wave length in relation to tumor response. 
As Dr. Hahn has said, if a tumor is resistant to one voltage therapy, it will be resistant 
to another, always provided that the same dose is given. 

2. The higher voltages, however, make it much easier to give a uniform dose to de- 
sired anatomical areas. With multiple fields, the same may usually be accomplished by 
the lower voltages, except in the instance of the very obese patient where the higher 
voltages alone may be successful in giving the required amount of radiation to the center 
of the pelvis. 

3. The skin is relatively less affected by the higher voltages, which make this type 
of therapy especially desirable for the patient with recurrent or persistent disease after 
previous courses of therapy. However, as Dr. Hahn has also pointed out, with super- 
voltage the amount of abdominal radiation the patient can stand is limited by the toler- 
ance of bowel and bladder. 

4. It had been our hope that the precise localization on the cervix which can be ac- 
complished by rotational cobalt6° might obviate the necessity of radium entirely. How- 
ever, we have found even after 6,000 r that histologically viable cancer is usually still 
present in the cervix. An occasional disadvantage to preliminary external supervoltage 
therapy furthermore is that the vaginal vault becomes so contracted as to make radium 
application difficult. 

5. Finally, it is our impression that radiation sickness is certainly less intense and 
severe complications less frequent than with conventional therapy. The proctitis and 
cystitis noted by Dr. Hahn appear to be a measure of the higher dose successfully de- 
livered to the center of the pelvis and are to be evaluated in the same way as the un- 
avoidable erythema of the skin. 


DR. HERBERT E. SCHMITZ, Chicago, Ill.—As we all know, in order to attain suc- 
cessful results in the treatment of malignant disease with ionizing radiation, we must try 
to irradiate the entire tumor or tumor-bearing area as homogeneously as we can. Then 
we must deliver the optimal dose that is considered cancerocidal. Generally, we accept 
a 6,000 r tumor dose delivered in 32 days as lethal for carcinoma of small or moderate size. 
Our observations have indicated that external irradiation by x-rays with energies up to 
1 Mev is inadequate to destroy most tumors in the pelvis. Radium is therefore added to 
increase the tumor dose. This combination of radium and high voltage x-ray has been 
employed in our clinic since 1933. 

In roentgen therapy, an x-ray machine is used. The output of the machine, i.e., so 
many roentgens per minute at a fixed focal skin distance, is the air dose. The skin dose 
is always higher than the air dose because of the backscatter. How much higher depends 
on the voltage of the machine or the quality of the x-ray beams. Usually the harder the 
x-ray beams, the smaller the backscatter. The depth dose is usually referred to as a cer- 
tain percentage of the air dose or skin dose. It is this dose which tumor or tumor-bearing 
area and surrounding tissue would receive. 

When a combination of radium and x-ray is used, great care is necessary to insure 
protection to the noninvolved structures of the pelvis from overdosage. The mucosa of 
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the bladder and bowel can stand from 5,000 to 6,000 r without permanent injury other 
than slight fibrosis and telangiectasia. Above this dosage stricture and stenosis result 
with, at times, obstruction and fistula formation. It is desirable, therefore, in the treat- 
ment of uterine and vaginal cancer, to rely on the radium dose, carefully protecting the 
midpelvic plane with adequate thickness of lead, using x-ray to supplement the inadequate 
dose received at point B, 1,300 gamma roentgens by our technique, but to add very little 
to the dose at point A which, with our plan of radium therapy, receives 7,000 gamma 
roentgens. 

It is quite evident that our problem is not one of increasing dosage but rather one 
of controlling dosage throughout the pelvis. With less scatter the higher energy beam 
may be directed to a tumor-bearing area in need of additional irradiation while with packs, 
tilting, and filter we protect areas that have already received a toierance dose. Our 
studies and those of Garcia demonstrate that overirradiation of the tumor-bearing areas 
decreases the survival percentage and that the optimal dose seems to be 4,500 r. We may 
obtain such a dose in the average pelvis with 200 kv., 250 kv., 1 Mev, or 2 Mev energies. 
The only advantage of 1 or 2 Mev is that we have decreased the treatment time, lessened 
the undesirable side effects of nausea and radiation sick~ess, and reduced the skin reaction 
by eliminating the soft rays. 

Since 1933 we have treated 340 patients with primary carcinoma of the cervix, as 
shown in Table I. 

TABLE I 


CLINICAL GROUP 


Number admitted - 82 141 80 340 
Five-year survival 32 53 58 8 151 
Per cent survival 


If we accept Groups I and II Schmitz Classification as Stage I International, we 
then have 119 cases with 85 surviving, a percentage of 71+ per cent. For the year 1950 
we achieved 100 per cent 5 year survival in Groups I and II and 53+ per cent in Group III, 
an over-all survival of 60 per cent. Carcinoma in situ is not included in this study, such 
cases are collected under Group O. 

These results have been achieved by close cooperation of clinician, pathologist, 
eytologist, and radiologist. Early accurate diagnosis, proper planning of therapy, exact 
application, and meticulous follow-up are the essential reasons for this accomplishment. 

As the author states, there is a greater risk in employing ionizing radiation of 2 Mev 
because the outward signs of effect are minimized and deep injury may occur because 
of the desire to increase the tumor dose. Overdosage is as disastrous as wnderdosage. 

Endometrial carcinoma is adequately treated by the multiple radium capsule packing 
of the fundus or by employing radium applicator as used in our clinic. The dosage ad- 
ministered within the uterine cavity enclosed by thick muscle walls causes complete de- 
struction of tumor for a depth of about 6 mm. External irradiation must be directed to 
the parametrial areas or injury to bowel and bladder results. 

Vulvar cancer in our experience is a surgical disease to which x-ray can add little. 
In such superficial disease, lower voltage x-rays well filtered at a suitable skin target dis- 
tance will deliver dosage within safe ranges. Interstitial radium is preferable for local 
recurrence. 

In the vagina interstitial radium is preferable to external irradiation and can be 
supplemented with contact radium placed in a mold or phantom. Dissection of regional 
nodes with or without total vaginectomy and total hysterectomy is preferable to external 
irradiation. 

In ovarian malignancy, total extirpation of the uterus and adnexa followed by nitro- 
gen mustard intravenously to arrest cells loosened into the circulation, gold—Au19s— 
into the peritoneal cavity to destroy superficial implants and cells present in the peritoneal 
cavity, and a complete cycle of external irradiation constitute the method we employ at 
present. In these patients, higher voltage irradiation improves the intensity of irradiation 
throughout the pelvis because of the increased depth dose and lessened general effect on 
the host. 
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In regard to the treatment of recurrent or persistent disease of the cervix, Table II 
depicts our experience during the years 1946 to 1950, inclusive. 


TABLE II 


CLINICAL GROUP | II TOTAL 
Number admitted 15 22 46 88 
Five-year survival 10 9 3 24 
Per cent survival : 66.6 40.9 6.5 27.2 


In these instances we believe higher voltage irradiation is an advantage because less 
skin and tissue damage results from the reirradiation. We also employ radium when the 
tissues will tolerate it and most frequently this is by means of low-source, long-time in- 
terstitial needles. 

By conforming to dosage tables already well established I believe the author will 
continue to obtain his satisfactory results with less injury to normal tissues. 


DR. A. N. ARNESON, St. Louis, Mo.—I cannot let pass without comment the ob- 
servation in reference to the lack of specificity for quality of radiation in the treatment 
of cancer. We are also accumulating experience with the betatron operating as an x-ray 
machine at a potential of 20 million volts. We are arriving at the conclusion already 
given, that there is no specificity for quality. I am interested, however, in the comment of 
some of our confreres from general surgery. In the treatment of gastrointestinal cancer 
they believe the effects of supervoltage superior to those following more conventional 
irradiation. If that is correct the same principle may apply to glandular cancers of 
endometrium and ovary. 

In considering Dr. Hahn’s paper it seems to be in order to return our attention to 
the paper by Dr. Smith on the evaluation of the basal cell in radiosensitivity studies. His 
slides showed rise and fall of different cell types with curves crossing at times, and usu- 
ally about 3 weeks after the beginning of treatment. I believe that period corresponds to 
their full treatment program. Dr. Taylor stated that his group had attempted to treat 
cancer of the cervix with the external application of high voltage x-rays alone. Serial 
biopsies revealed residual cancer, however, and he was obliged to apply radium. The time 
factor may be of significance. The effects of radium are accomplished more rapidly due 
to the higher intensity of irradiation. In the case of glandular cancers treated with the 
betatron there is more rapid accumulation of depth dose than for 200 kv. x-rays. Our 
error may be overprotraction of treatment. Apparent variations in response may be the . 
result of rate of administration rather than quality of radiation. 


DR. HAHN (Closing).—Dosage in irradiation may be placed in four major cate- 
gories: the quantity of irradiation (or total dose in roentgens received); the volume of 
tissue irradiated; the quality (voltage) of irradiation; and the time. Time refers to the 
intensity of irradiation (roentgens per minute), the over-all time for the course of treat- 
ment, and the degree of fractionation (the interval between treatments). 

Nolan, Andrews, Moody, Du Sault, and others have been investigating time-dose 
relationships. Prolongation of treatment time may be disadvantageous, particularly in 
tumors which histologically are adenocarcinoma. 

Ralston Paterson of the Holt Radium Institute in Manchester, England, at the 
Seventh International Congress of Radiology in 1954, presented survival figures in pa- 
tients treated for carcinoma of the cervix. A five-year survival rate of 56 per cent was 
obtained in 158 patients when the dose at Point A was 8,000 r. When the dose at Point A 
was 6,000 r, the survival rate in 47 patients was 45 per cent. When, however, the dose 
was 9,000 r (in 112 patients) the survival rate was only 46 per cent. In these patients 
the highest survival rate was achieved when the tissue dose at Point A was 8,000 r. 

In conventional therapy, there is a 36 per cent backscatter and only a 3 to 4 per 
cent backscatter with the higher voltages. The anteroposterior pelvic diameter averages 
about 20 cm. At a midplane depth of 10 cm., with 200 kv., a 30 per cent dose would 
result, whereas it would be 50 per cent with 2 Mev therapy and 55 per cent with Co® 
therapy. The greater relative dose obtainable in the obese patient by means of 2 Mev 
and Co®9 irradiation is readily apparent. 
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VAGINAL LESIONS OF ADENOMATOUS ORIGIN* 
E. Stuppirorp, M.D., NEw York, N. Y. 


(From the Obstetrical and Gynecological Service [Third Surgical Division] Bellevue Hospital, 
and the Department of Obstetrics and Gynecology, New York University College of Medicine) 


HE vaginal wall is a singularly monotonous structure from the point of 

view of the pathologist, almost invariably showing a fibromuscular wall 
lined with stratified squamous epithelium. Usually he is limited in his ma- 
terial to fragments removed during plastic procedures and almost never is 
given the opportunity to examine the entire organ with the meticulous care 
that has been devoted to the cervix. On the other hand, the clinician is ab- 
sorbed with diffuse changes in the lining epithelium related to the presence of 
pathogenic bacteria or of parasites and with the variations in epithelial ac- 
tivity induced by the presence or absence of the ovarian hormones. The com- 
monest tumor, an epithelioma, obviously arises from the normal lining epi- 
thelium. It is rare, constituting about 1 per cent of gynecological malignancy. 

There is, however, a small group of vaginal lesions which are infrequently 


or rarely observed and which cannot be derived from tissues ordinarily ob- 
served in this organ. These are characterized by the presence of cystic or 
glandlike structures in the vaginal wall, usually situated beneath and not in- 
volving the normal vaginal mucosa. They are lined by epithelium showing 
varying characteristics. From these structures it can be presumed, and some- 
times proved, that the rare adenocarcinomas of the vagina arise. For their 
presence it is necessary to seek an embryological explanation. 


Some can be attributed to persistent remnants of the mesonephrie or Gart- 
ner’s duct which in the embryo passes through the broad ligament, enters the 
lateral wall of the cervix, and then courses through the lateral wall of the 
vagina, inclining posteriorly as it descends. Its terminal portion angles for- 
ward sharply to terminate in the hymen. The distal portion of this embryonic 
structure disappears in most adults but remnants may persist anywhere along 
its course. Those in the broad ligament, together with the tumors derived 
from them, have been recently described by Gardner, Greene, and Peckham’ 
(Fig. 1). They are lined with low cuboidal epithelium, with scanty cytoplasm, 
the oval deep-staining nucleus being central, with the long axis frequently 
transverse. A thin mantle of smooth muscle surrounds these structures. A 
similar picture is noted in the vestiges sometimes found in the cervix as well 
as in certain vaginal cysts, except that the muscular mantle is obscured. Huff- 
man? found mesonephric tubules in about 1 per cent of instances by reviewing 
a large number of adult cervical specimens. I believe that more meticulous 
examination of this part of the uterus will reveal an even greater incidence 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Ob- 
stetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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since several instances have been observed in the laboratory at Bellevue Hos- 
pital among less than 100 specimens carefully examined in a study of early 
carcinoma. It is not known how often remnants persist in the vaginal wall 
since careful microscopic study of its entire structure is rarely carried out 
and such lesions are detectable clinically only when they become distended 
with secretion to form cysts which are usually single and rarely large. It is 
to be suspected that hidden remnants occur at least in an order of frequency 
similar to that found in the cervix and that they far exceed the palpable cysts. 
The stimulus leading to secretory activity is unknown. The other source of 
adenomatous foci in the vaginal wall is the invasion of the embryonal vaginal 
tract by the epithelium of the urogenital sinus. This displacement of Miillerian 
epithelium proceeds to the vicinity of the external os, more slowly in the mid- 
line of the lower vagina posteriorly, and less efficiently in the deep narrow 
fornices. In these areas fragments of Miillerian epithelium may be isolated 
beneath the new lining of squamous epithelium. These may persist in the 
mature female giving rise to structures lined with tall columnar epithelium 
filled with mucoid secretion, to foci showing the characteristics of endometrium, 
or even to spaces lined with cells suggesting tubal characteristics. To Robert 
Meyer** must go great credit for his work in this embryological area and for 
the demonstration that both mesonephric and Miillerian vestiges may give 
rise to lesions in the adult vagina. 


Fig. 1.—Mesonephric cyst of broad ligament showing characteristic lining epithelium and 
surrounding mantle of smooth muscle. 


Clinically one may classify these lesions into several groups as illustrated 
in Table I. 


TABLE I. CLASSIFICATION OF VAGINAL LESIONS OF ADENOMATOUS ORIGIN 


A. Benign.— 


1. Solitary cysts of vaginal wall 
(a) Mesonephric 
(b) Miillerian 

2. Primary endometriosis of the vagina 
(a) Miillerian 

3. Adenosis of the vagina; localized or diffuse 
(a) Miillerian 

B. Malignant.— 


1. Adenocarcinoma of the vagina 
(a) Mesonephric 
(b) Miillerian 


dias 
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The purpose of this presentation is to report a small group of these rare 
lesions together with a brief account of their treatment and follow-up. This 
material is derived from the gynecological service at Bellevue Hospital, from 
private practice, and from the practice of several physicians who have been 
so kind as to allow the inclusion of their material. 


Fig. 2. 


Fig. 3 
Fig. 2.—Solitary cyst of vagina lined with tall columnar epithelium suggesting Miillerian 
origin. (X200; reduced 4.) 


Fig. 3.—Solitary cyst of vagina lined with cuboidal cells suggesting a mesonephric origin. 
(X200; reduced %.) 


Solitary Cysts of the Vagina 


Little need be said about the most common type, the solitary cyst of the 
vagina. They occur in the lateral or posterior vaginal wall, rarely exceeding 
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4 em. in diameter, and have been noted 12 times in 20,000 gynecological ad- 
missions to Bellevue Hospital over the past ten years. They are usually re- 
garded as arising from vestiges of the mesonephric duct but many of them 
are lined with tall columnar mucus-secreting epithelium (Fig. 2) and are prob- 
ably Millerian in origin. Others are lined by the cuboidal epithelium char- 
acteristic of mesonephric structures (Fig. 3). Unless they are of large size 
we have not regarded surgical removal as an urgent matter. Observation of 
many of these patients over long periods of time has shovn such cysts to re- 
main static, producing no symptoms. We have found none whose course leads 
us to believe that such conservatism was wrong. 


Primary Endometriosis of the Vagina 


Primary endometriosis of the vagina is much more rarely observed. No 
instances have been seen at Bellevue Hospital, the 2 examples to be shown 
both having been encountered in private practice. 


Fig. 4.—Primary endometriotic foci in vaginal wall of posterior fornix. (X15; reduced \.) 


Case 1.—Mrs. C. C., aged 43 years, para 0, gravida 0, a cancerphobe, was seen in 
1944. Her sole complaint was that she had felt something abnormal at the vault of the 
vagina, Examination showed an area of thickening containing small nodules in the pos- 
terior fornix. On speculum examination scattered deep blue areas could be seen beneath 
an intact mucous membrane. The remainder of her gynecological examination was nega- 
tive; the sacrouterine ligaments were clear, the uterus anterior and freely movable, the 
adnexa negative. A biopsy from the vaginal vault showed typical endometrial foci (Fig. 
4). A year later she suffered from acute appendicitis, and, during her operation, careful 
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exploration of the pelvic organs showed no evidence of endometriosis. Her menopause 
occurred in 1949 and when she was last seen in 1950 the lesion of the vaginal vault could 
no longer be detected. 


Case 2.—Mrs. E. W., aged 31 years, was first seen in 1937. Her menstrual history was 
normal. She had never been pregnant and had undergone no gynecological operations. Exami- 
nation at this time disclosed no significant findings. In the next two years she aborted twice 
in the first trimester and in 1943 carried a twin pregnancy successfully to term. At the time 
of her delivery a median episiotomy was performed and a soft gray node of tissue was noted 
in the vaginal wall at the apex of the incision. This was excised and the episiotomy was 
repaired (Fig. 5). Microscopic examinaton showed a well-developed decidua with glands 
and stroma (Fig. 6). This patient was seen on many occasions up until May, 1950. Despite 
careful search no evidence of further vaginal lesions could be discovered. Her other pelvic 
findings were normal. 

Comment.—Most cases of endometriosis of the posterior fornix of the vagina repre- 
sent extensive involvement of the cul-de-sac with penetration of the septum, secondary to 
pelvic endometriosis. In fact, were it not for the subsequent negative exploration, the 
first case could not be included. However, it offers further demonstration that the lesion 
can be primary in this area. The possibility of such an origin must be considered in pa- 
tients who are otherwise symptomless and in whom there is no evidence of an intrapelvic 
lesion. In the second case the endometrial nodule was in a most unusual location and can 
be safely assumed to be primary, particularly in view of the fact that no further evidence 
of the disease developed. 


Adenosis of the Vagina 


Adenosis of the vagina is an extremely rare condition. No instance has 


been observed on the gynecological service in Bellevue Hospital. The follow- 
ing example occurred in a private patient. 


CaSE 3.—Mrs. J. M., age 34 years, was first seen in 1937 for complaints unrelated to 
the condition to be reported. Gynecological examination disclosed normal findings. She 
was seen on frequent occasions over the next nineteen years. In January, 1939, on routine 
examination it was noted that the upper anterior vagina was thickened and contained tiny 
nodules. Inspection showed no surface changes. On her next visit in 1940 this lesion could 
not be detected. In October, 1944, she returned and it was found that the lower half of 
the posterior vaginal wall was studded with innumerable small shotlike nodules some of 
which presented beneath the mucosa like small shining vesicles. The anterior wall was 
involved to a lesser degree. The remainder of the examination showed normal findings. 
She was admitted to the hospital for dilatation, curettage, and vaginal biopsy (Fig. 7). 
The latter showed the vaginal wall to be filled with minute cystlike structures lined with 
low cuboidal epithelium (Fig. 8). In places this was flattened while in others the nuclei 
were pyknotic and the cytoplasm vacuolated and granular (Fig. 9). In a few places the 
epithelium had become multilayered and transitional in type. Both the cells and contents 
took a positive mucicarmine stain. A diagnosis of diffuse adenosis of the vagina was made. 
The cervical biopsy and curettings proved normal. Because the lesion appeared benign 
and complete resection would have been mutilating, nothing further was done. Her menses 
ceased in 1945 and at visits in that year and in 1946 the lesion appeared unchanged. In 
1951 she was examined by another physician who felt the vagina was normal. However, 
on a recent visit in June, 1956, tiny shotlike structures could still be felt in the lower pos- 
terior vaginal wall. The lesion has regressed but has not disappeared. 


Comment.—Plaut and Dreyfuss® have reported 3 cases of this condition and reviewed 
the literature. They credit Bonney and Glendenning1° with reporting the first case in 
1910. In most of the cases mentioned in their report the glands and cysts were lined with 
tall columnar mucus-secreting cells with basal nuclei suggesting those lining the cervical 
glands. They gave a positive stain with mucicarmine. In a few instances the process had 
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broken through and replaced the vaginal mucosa. They believed this lesion to be derived 
from Miillerian rests, and to be benign and unlikely to develop malignant characteristics. 
The linings of the small cysts in this specimen certainly do not suggest cells of the cervi- 
cal glands. However, the fact that the epithelium and cyst contents give a positive muci- 
carmine test shows them to be mucin producers and probably Miillerian in origin. 


Fig. 7.—Diffuse adenosis of vagina showing relation to vaginal wall and mucosa. (X15; 
reduced %.) 
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Fig. 8. 


Fig. 9. 


Fig. 8.—Higher magnification of epithelium lining small cysts in case of vaginal adenosis. 
Both cells and contents stained positively with mucicarmine. (X250; reduced %.) 


Fig. 9.—Stratification of lining epithelium in vaginal adenosis. (250; reduced %.) 


Primary Adenocarcinoma of the Vagina 


The final group of cases consists of 4 primary adenocarcinomas of the 
vagina, only one of which was seen at Bellevue Hospital, the remainder in the 
private practice of three physicians. These tumors are exceedingly rare, ac- 
counting for less than 10 per cent of the large series of primary carcinomas of 
the vagina reported by Smith’? in 1955. It is therefore probable that they 
constitute less than 0.1 per cent of gynecological malignancy. Three of them 
belonged to the group recently reported by Novak and associates,’ and can 
be suspected of having a mesonephric origin. 
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CasE 4.—Mrs, E. J., aged 40 years, para 0, gravida 0, was admitted to Bellevue Hos- 
pital in June, 1954, complaining of almost constant vaginal bleeding of two years’ dura- 
tion. In 1951 at another hospital she had been subjected to curettage and biopsy because 
of menorrhagia; in April, 1952, to curettage, biopsy, and myomectomy; in June, 1952, to 
curettage and biopsy because of intermenstrual bleeding. The latter complaint, despite 


Fig. 10.—Adenocarcinoma of the vagina showing small cells with hyperchromatic nuclei and 
larger clear cells, believed to be of mesonephric origin. (X200; reduced ¥%.) 


these procedures, had continued, together with the development of frequency and urgency 
up to the time of her admission. General examination was negative. Gynecological ex- 
amination disclosed a 3 cm. indurated mass with vague borders in the middle third of the 
anterior vaginal wall. The upper vagina was normal as was the remainder of the ex- 
amination (Fig. 10). Biopsy revealed that this tumor was composed of irregular glandular 
acini lined by one or more layers of small cells with deep-staining cytoplasm, the nuclei 
having neoplastic characteristics. In many areas these cells became continuous with groups 
and masses of pale vacuolated clear cells with smaller nuclei. Smaller amounts of stroma 
were present. <A diagnosis of adenocarcinoma of the vagina of mesonephric origin was 
made. Because of the extent and duration of the disease, it was determined to make an 
attempt at anterior pelvic exenteration. However, on exploration extensive involvement 
of the pelvic and lower aortic lymph nodes was found and the procedure was abandoned 
after clips were placed in the region of the involved nodes. Deep x-ray was begun, 1,700 r 
depth doses being given through ten abdominal and pelvic ports. At the conclusion of 
this treatment in August the local lesion appeared to have completely regressed. She then 
received 2,800 mg. hr. of radium from eight 5 mg. tubes in a plastic mold applied to the 
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anterior vaginal wall. In October of the same year she was readmitted with thickening 
and induration of the anterior vaginal wall and a large tender lower abdominal mass 
which was thought to be neoplastic. It was felt that no further treatment should be given 
and she was discharged to the follow-up clinic. She returned to this clinic at the end of 
January, 1955, stating that she felt well and had gained weight. Two months before she 
had experienced a sudden gush of purulent, bloody, foul-smelling discharge from the 
vagina which had gradually ceased. On examination the abdominal mass had disappeared. 
The anterior vaginal wall showed moderate scarring and thickening. The cervix, uterus, 
and adnexa appeared normal except for slight parametrial thickening. Cystoscopy which 
had constantly revealed normal findings again showed no bladder involvement. In July, 
1955, a small recurrence was discovered between the clitoris and the urethra. This was 
treated with deep x-ray despite the heavy previous dosage. A rather marked reaction fol- 
lowed this therapy but the nodule disappeared and she has remained well since. When 
she was last seen in June, 1956, no evidence of neoplasm could be found. 


Fig. 11.—Adenocarcinoma of vagina believed to be of mesonephric origin. (200; reduced %.) 


Comment.—This case has many points of interest. In the first place, it emphasizes 
the inadequacy of our present routine methods of examining the vagina. This is likely to 
be cursory from the point of view of palpation. In our eagerness to look at the cervix, 
we insert a bivalve speculum which obscures our inspection of the vagina and we rarely 
inspect this structure as we withdraw it. Finally, the anterior vaginal wall cannot be 
properly visualized unless the patient is placed in the knee-chest position, Granted that 
more careful examination would be a waste of time in most instances, nevertheless, it is 


>. 
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warranted in patients who give a history of constant bloody discharge which does not 
appear to have a source in the cervix or uterus. Had it been done in this patient an earlier 
diagnosis might have been made, 

Her course has been remarkable. It is far too early to be sure but may not this be 
one of those rare cases in which a malignant tumor disappears following a severe infection 
in the area of neoplastic involvement? We will continue to follow her with interest. 


CASE 5.*—Miss C. W., aged 16 years, was admitted to the Conemaugh Valley Memorial 
Hospital in July, 1949, because of continuous bleeding for the past two years. Examina- 
tion was negative except for pelvic findings which showed a friable mass involving the 
upper anterior vaginal wall about 3 cm, in diameter. The cervix, corpus, and adnexa 
appeared normal. Slight lateral parametritis was thought to be present (Fig. 11). Biopsy 
from the area showed an adenocarcinoma made up of a network of spaces with very little 
intervening stroma. The lining cells were irregularly shaped but tended to be cuboidal, 
the nuclei showing all the characteristics of malignancy. In places they were piled up 
in several layers while in others they formed papillary projections into the central space. 
The diagnosis was adenocarcinoma of the vagina, probably mesonephric in origin. 


Fig. 12.—Adenocarcinoma of vagina believed to be of mesonephric origin. (200; reduced ¥%.) 


It was decided to attempt surgical excision, After transection and mobilization of 
the upper third of the vagina, a total hysterectomy and bilateral salpingo-oophorectomy 
with removal of the upper third of the vagina were carried out. The parametrium adjacent 
to the uterus was removed, the ureters being identified but not mobilized. No enlarged 


*This case is reported through the courtesy of Dr. George Bloom of Johnstown, Pa. 


Fig. 13. 


Fig. 14. 
_Fig. 13.—Papillary adenocarcinoma of vagina believed to be of Miillerian origin. Shows 
oo to normal mucosa and lack of penetration of underlying vaginal wall. (x45; reduced 


Fig. 14.—Higher magnification of papillary adenocarcinoma of vagina. (X200; reduced 
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lymph nodes were palpated. The excised tumor proved to be superficial and had not pene- 
trated the vaginal wall. The patient received deep x-ray therapy postoperatively, ap- 
proximately 4,000 r being given through two ports. She has remained well and married 
in 1951. In October, 1954, examination showed no evidence of neoplasm. 


CasE 6.*—Miss R. S8., aged 16 years, whose menses began at 11 and had been normal, 
was admitted to the Lenox Hill Hospital in January, 1952, for the investigation of lower 
abdominal pain and of a mass that could be palpated anterior to the rectum. On examina- 
tion under anesthesia there was found to be a yellowish hemorrhagic mass arising from 
the right anterolateral portion of the upper vagina. It was very superficial and was easily 
detached. The underlying tissue showed little induration. The cervix and the remainder 
of the pelvic organs appeared normal. 

Microscopic examination (Fig. 12) showed sheets of malignant epithelial cells of 
varying size with nuclei showing all the characteristics of malignancy and varying greatly 
in size; in places these cells formed small glands with little or no intervening stroma. 
Many ‘‘clear cells’’ were present with small nuclei. The diagnosis was adenocarcinoma 
of the vagina, probably mesonephric in origin, It was first thought to be a metastatic 
growth and therefore an exploratory operation was carried out. No other primary growth 
was discovered, the internal pelvic organs were normal, and no evidence of extension of 
the growth was found. Surgical excision was not considered and the lesion was treated 


Fig. 15.—High columnar epithelium lining cyst adjacent to but not related to papillary adeno- 
carcinoma. These cells took positive stain with mucicarmine. (X200; reduced 4.) 


with radiation. The site of the lesion received 3,000 mg. hr. while a similar dosage was 
applied to the uterine cavity. This proved entirely ineffectual and when widespread dis- 
semination became apparent, deep x-ray therapy was given. Later Coley’s toxin and 
massive stilbestrol therapy were attempted. The patient died with widespread metastatic 
disease in August, 1954. 


*Presented through the courtesy of Dr. John Vieta, New York City. 
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Comment.—These two cases are almost identical except that in Case 6 the tumor was 
less differentiated. Nevertheless they offer a good comparison. While it is by no means a 
certainty that the course of the second might have been altered by surgical extirpation, 
rather strong evidence has been presented by Smith12 and by Douglas13 that the latter 
treatment offers the best chance of permanent cure, particularly when no evidence of dis- 
tant spread can be discovered. 

CASE 7.*—Mrs. B. R., aged 42 years, gravida iii, para ii,, was seen in November, 1953, 
because of continuous bleeding of six months’ duration. On examination she was found 
to have a cauliflower papillary growth whose base was about 4 by 3 cm. on the posterior 
wall of the vagina at about the junction of the lower with the middle third, The remainder 
of the pelvic findings were normal. A biopsy was first interpreted as papillary adenoma. 
The patient was admitted to the Mt. Sinai Hospital in December, where the entire area 
with the surrounding uninvolved vaginal wall was excised. In mobilization of the upper 
vagina, a vaginal cyst was encountered which appeared unrelated to the tumor and this 
was also removed (Figs. 13 and 14). Microscopic examination showed a well-differentiated 
papillary adenocarcinoma suggesting the type arising in the cervix. It had not penetrated the 
vaginal wall. The cyst was lined with high columnar epithelium (Fig. 15). In January, 1955, 
a radium plaque was placed against the posterior wall of the vagina, a total of 2,600 
mg. hr. being given. The patient has remained well without evidence of recurrence. 


Comment.—This case, in contrast to the others, appears to be a clear-cut Miillerian 
carcinoma. While not directly related to the vaginal cyst of Miillerian type found acci- 
dentally in its vicinity, it appears likely that it arose in a similar vestigial structure. 
Again this specimen emphasizes the fact that these growths are often limited by the 
vaginal wall. While it is too early again to feel certain that this patient is cured, it 
appears highly likely. ; 


Comment 


This small collection of cases overemphasizes the prominence of the malig- 
nant lesions. The benign lesions are far more frequent. They are generally 
symptomless except in the case of large solitary cysts or in adenosis which has 
involved the surface of the vagina. Their removal is a simple matter involving 
resection of the vaginal wall in which they lie. Diffuse adenosis appears to 
be the one exception to this statement, since its removal may often be mutilat- 
ing. While it is true that excision may prevent subsequent malignant trans- 
formation, it must be pointed out that adenocarcinoma is very rare. Further- 
more, the suspicion has been voiced that many hidden adenomatous lesions of 
both Miillerian and mesonephrie origin are impossible to detect clinically. 
From the point of view of prophylaxis, the removal of recognizable benign 
lesions is not likely to be efficient as a preventive measure. It is believed that 
conservatism is fully justified in caring for benign lesions, provided they are 
symptomless. When carcinoma does develop from such an intramural lesion, 
its onset is probably much more insidious than is that of the more common 
epidermoid carcinoma. It must break through the surface before the initial 
symptom of bleeding takes place. The problem of early diagnosis is conse- 
quently greater. 

Summary and Conclusions 


The embryological basis for the presence of cystic or glandular elements 
in the vaginal wall has been reviewed. A clinical classification of these lesions 


*This case is reported through the courtesy of Dr. Joseph Gaines of New York City. 
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has been suggested. A group of cases has been reported which illustrates 
these uncommon or rare lesions. 
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Discussion 


DR. RALPH A. REIS, Chicago, Ill—Dr. Studdiford has given us a good working 
classification of adenomatous lesions based on origin, and with this classification we would 
agree even though we prefer the term paramesonephric to Miillerian. 


We do not agree, however, that the epithelioma is the commonest vaginal tumor, We 
have encountered many more vaginal cysts of mesonephriec or paramesonephric origin. 
Like Dr. Studdiford, we feel that these two duct remnants persist more frequently than 
is realized and that if looked for carefully they would be found in 1 to 2 per cent of 
cases, as was done by Huffman in our laboratory. 


Excellent studies of mesonephric and paramesonephric cysts and tumors of the broad 
ligaments by Gardner, Greene, and Peckham also have come out of our institution, and it 
is on their recommendation that we have dropped the welter of proper names attached to 
such lesions and are classifying all on the basis of origin, i.e., mesonephric and parameso- 
nephric. They have shown that differentiation between the two is relatively simple, being 
based on differences in cell size and nuclear size plus the failure of mesonephric epithelium 
to respond to cyclic hormone stimulation as does paramesonephric epithelium. The loca- 
tion of such a lesion is not indicative of its origin. 

Dr. Studdiford has stated that the terminal portion of the mesonephric duct always 
ends at the level of the hymen. Termination of the duct at this level is not universal, for 
less than 2 months ago we removed such a lesion from the lower end of the labium majus 
well below the level of the hymen where its subcutaneous position was a source of con- 
tinuing annoyance to the patient. We agree that solitary cysts without symptoms need 
not be removed. 

We feel the same concerning vaginal endometriosis, We control our curiosity and 
leave the symptomless lesion undisturbed but under continuing observation. We have not 
encountered vaginal adenosis. Nor have we been as fortunate in our results with adeno- 
carcinoma of the vagina, for we have achieved no five-year cures. 

Finally, Dr. Studdiford has emphasized the need for careful routine inspection of the 
vaginal mucosa, particularly in all instances of abnormal bleeding. With this we agree 
wholeheartedly. For the carrying out of this well-advised procedure, we would recommend 
careful routine vaginal inspection and palpation as an initial part of every pelvic exami- 
nation. 


DR. J. MASON HUNDLEY, JR., Baltimore, Md.—As we all know, the normal vagina 
is devoid of glandular elements and when present these are the vestigial remains of the 
mesonephric duct, or Wolffian duct. We all agree with Dr. George Gardner and his group 
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that such eponyms should be abolished and that the anatomical name should be used. 
However, these terms have become deeply entrenched and it will take time for their eradi- 
cation. 

Robert Meyer was one of the first to record the findings of vestigial elements of the 
mesonephros in the region of the cervix in a high percentage of embryos examined. As 
would be expected, the incidence of these elements markedly diminishes as the fetus 
reaches maturity, for they are not present in the normal adult vagina. When the fetus has 
reached the 5 mm, stage there is a beginning of degeneration of the mesonephros. In early 
fetal life the mesonephric duct begins in the mesovarium, passes downward in the para- 
metrium close to the uterine body, then enters the cervical region where there is found an 
ampullary enlargement. The duct may leave vestigial remains anywhere in its course; 
especially are they found in the parametrium, cervix, and vagina. They may also be found 
near the ovary and be the source of the tumors spoken of as mesonephromas by Schiller 
and others. Gruenwald has shown that interruption in the development of the meso- 
nephronic duct will prevent the growth of the paramesonephric duct beyond the point of 
interruption (quoted from Curtis and Huffman). 

Lesions of endometriotic origin may be seen in the posterior fornix and appear like 
small mulberries; these are usually secondary to similar lesions in the pelvis but may be 
primary. In the lateral vaginal fornices growths may be seen that originate from meso- 
nephric remnants, as described by Novak and Woodruff. These lesions may be papilloma- 
tous and either benign or malignant. Other rare lesions, as described by the same authors, 
are the probable mesonephric lesions which are papillomatous and grapelike in appearance. 
They simulate the sarcoma botryoides which occurs in infants and may originate from the 
mesonephric rests. According to Novak, the role of the Miillerian or paramesonephric 
system as a source of vestigial elements for potential tumor growth is debatable (personal 
communication). 

Metastatic carcinoma to the vaginal vault, from corpus carcinoma, is a fairly com- 
mon observation; however, primary adenocarcinoma is, with us, a rarity. The presence 
of granulation tissue in the vault after panhysterectomy for carcinoma is a very common 
occurrence. A biopsy is imperative to rule out malignant recurrence. We have only one 
case of primary carcinoma of the vagina to report. The details are as follows: 

The patient, 35 years of age, was referred to me by a colleague, Dr. Bessie Moses, in 
1933, with the complaint of vaginal bleeding of five months’ duration, At first there was 
slight spotting and later this became more profuse. The pelvic examination was entirely 
normal except on the floor of the vagina, just within the hymen, where an area about 1 
em, in diameter was seen which had an indurated base and was slightly papillomatous. 
The rectal examination showed no apparent mucosal involvement. The lesion somewhat 
resembled a chancre in appearance but this was ruled out by a negative dark-field exami- 
nation and the Wassermann test was negative. A biopsy showed a typical adenocarcinoma. 
This diagnosis was confirmed by Dr, Emil Novak and others. The growth was radiated 
with heavy filtration and excellent regression ensued. Inguinal glands were never pal- 
pable. Eight weeks following irradiation there was no semblance of growth noted. The 
tissues of the perineal body and vaginal septum were soft and pliable although somewhat 
whiter in color. Frequent follow-up examinations were made over a period of 23 years, 
the last being in October, 1952. The patient is now living in New Zealand and reports 
she is well and has no symptoms. I believe that radical surgery with excision of the entire 
vagina would be the present-day procedure of choice. 


RESULTS OF TREATMENT OF PRIMARY OVARIAN MALIGNANCY* 


D. NELSON HENDERSON, M.D., AND JOHN L. BEAN, M.D., ToRoNTO, ONTARIO 


(From the Departments of Obstetrics and Gynaecology and Pathology, University of Toronto, 
and The Ontario Institute of Radio-Therapy, Toronto General Hospital) 


HIS is a report of 336 cases of primary ovarian malignancy treated at the 
Toronto General Hospital and the Ontario Institute of Radio-Therapy 
from 1936 to 1952, inclusive. The clinical histories have been reviewed and for 


those patients who have survived 5 years or longer the pathological slides have 
been restudied. 


Pathology 


The restudy of the pathological diagnoses was undertaken primarily to 
exclude papillary tumors of doubtful histological malignancy. The wide varia- 
tion reported in 5 year survival for malignant ovarian tumors,’ in part at least, 
may be explained by the inclusion or exclusion of tumors of this group.” ® 
Only 3 papillary tumors of equivocal histological maligancy have been included 
in the series. In each of these, papillary growths on the surface of the tumor 
and pelvic peritoneum were evident. Of the 3 patients, one died of car- 
cinomatosis of the abdomen in 15 years, one has been alive and well for 9 
years, and one developed a pelvic recurrence in 3 years which was surgically 
removed and the patient has remained well for 14 years. The long survival 
of these 3 patients emphasizes the relatively favorable prognosis in papillary 
ovarian tumors of equivocal histological malignancy despite extension through 
the tumor eapsule. 

Among the pseudomucinous group of tumors there were 6 cases associated 
with pseudomyxoma peritonei. Only 2 of 6 neoplasms were histologically 
malignant and both these patients died within 2 years. The remaining 4 
patients all eventually died from the disease, living 1, 5, 8, and 18 years. As 
these tumors were histologically benign, they are not included in the statis- 
tical summary of survival. 

Bilateral ovarian involvement was frequently encountered, particularly 
in the papillary group of neoplasms, and in most instances this appeared to be 
secondary spread from the primary tumor. In 19 cases, however, the bi- 
lateral tumors were considered to be separate primary growths. This diag- 
nosis was based on freely movable tumors which presented no gross or micro- 
scopic evidence of extension through the capsule of either neoplasm. Only 4 
of the 19 patients lived 5 years or longer. This poor survival rate suggests 
that the assumption of two primary tumors may have been incorrect and that 
one resulted from lymphatic spread from the original neoplasm. 

There were 2 solid malignant teratomatous tumors. Both were freely 
movable, unilateral, and surgical removal appeared to have been complete. 
Both patients were 20 years of age and died within 2 years. 

There were 31 tumors belonging to the dysontogenetic group of neoplasms: 
20 granulosa-cell tumors, 9 dysgerminomas, and 2 arrhenoblastomas. Most 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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of these have been previously reported.t Due to their rather special patho- 
logical characteristics and their supposed low-grade clinical malignancy, the 
survival rate for this group is shown separately. 


The remaining neoplasms were made up of malignant papillary cystic 
tumors, papillary solid tumors, solid adenocarcinoma, and malignant pseudo- 
mucinous neoplasms. 


Clinical Features 


The review of the clinical histories served mainly to emphasize the silent 
nature of ovarian malignancy until the disease is far advanced and beyond 
the hope of surgical cure. The three common complaints were an enlarging 
abdomen, an abdominal mass, and vague lower abdominal pain or discomfort. 
Approximately 10 per cent of the patients, excluding those with granulosa- 
cell neoplasms, complained of vaginal bleeding. The duration of these symptoms 
bore no evident relationship to the extent of the disease as determined at 
laparotomy. The hope for early diagnosis appears to rest on the chance dis- 
covery of ovarian enlargement by repeated bimanual examinations at intervals 
of not more than 6 months. The impracticability of this applied to a large 
number of patients is self-evident. 

The cases were clinically classified according to the extent of the disease 
as determined at laparotomy. They were divided into 4 groups as shown 
in Table I. 


TABLE I. CLASSIFICATION 


Group I. Complete removal of the primary tumor with no gross or microscopic 
evidence of extension beyond tumor capsule. 


Group II. Complete removal of primary tumor and all evident secondary tumor. 


Group III. Complete or partial removal of the primary tumor with incomplete re- 
moval of secondaries. 


Group IV. Inoperable with biopsy only. 


To simplify the statistical presentation of the cases, Groups I and II were 
classified as favorable for surgical cure and III and IV as unfavorable. There 
were 110 favorable and 195 unfavorable eases. 

The preponderance of unfavorable cases is the most discouraging aspect of 
ovarian malignancy. The survival rate for all cases except those of the 
dysontogenetie group is shown in Table IT. 


TABLE II. SurRvIvAL RATE IN TOTAL SERIES OF 305 CASES 


DURATION | NO. OF CASES | NO. ALIVE | % 
3 years 305 82 26.8 
5 years 265 48 18.1 

10 years 147 20 13.5 


This low survival rate is similar to that reported by Randall® and Taylor® 
but not as high as that reported by Kerr and Elkins’ or Counseller.® 


The results obtained in the favorable cases are presented in Table III. 


TABLE III. SuRvVIVAL RATE IN SERIES OF 110 FAVORABLE CASES 


DURATION | NO. OF CASES | NO. ALIVE | 


3 years 110 
5 years 102 
10 years 48 


51 46.3 

35 34.2 

16 33.0 


eg i RESULTS OF TREATMENT OF PRIMARY OVARIAN MALIGNANCY 659 


Number 


The less than 50 per cent survival in this group is disappointing. Prac- 
tically all patients received postoperative high-voltage therapy. The initial 
surgical procedures employed in the favorable cases are shown in Table IV. 


TABLE IV. SuRVIVAL RATES IN RELATION TO TYPE OF SURGICAL TREATMENT IN FAVORABLE 
CASES 


OPERATION | NO.OFCASES | 3 YEAR SURVIVAL | % 
Oophorectomy 27 9 cases 33.3 
Bilateral oophorectomy ; 26 10 cases 37.2 
Bilateral oophorectomy and hysterec- 57 30 cases 52.6 


tomy 


It was disappointing to find bilateral oophorectomy and hysterectomy 
employed in only about half of the favorable cases when it offers the best 
hope of survival. From a review of the histories of these cases it appeared 
that failure to recognize the tumor as malignant was the reason for not em- 
ploying radical surgery in all cases. If doubt is present in regard to the malig- 
nancy of any ovarian tumor at the time of laparotomy, frozen section of the 
neoplasm should be employed rather than trusting to an opinion based on 
gross examination alone. 


The survival rate for the unfavorable cases is presented in Table V. 


TABLE V. SURVIVAL RATE IN 195 UNFAVORABLE CASES 


SURVIVAL | NO. OF CASES | NO. ALIVE | % 
3 years 195 31 15.3 
5 years 163 13 7.0 

4.0 


10 years 99 4 


It is surprising that even this small number of patients lived 5 years or 
longer. All patients received postoperative high-voltage therapy which in 
many cases was repeated. The unexpected survival rate may be due to other 
factors but it seems reasonable to attribute most of the credit for survival to this 
therapy. 


The follow-up record for the group of dysontogenetie neoplasms is shown 
in Table VI. 


TABLE VI. SuRvVIVAL RATE IN GROUP OF DYSONTOGENETIC NEOPLASMS 


NO. OF CASES 


Granulosa-cell tumors 20 
Alive and well 4-15 years 9 
Dead 9 
Dead from other causes 2 


Dysgerminoma 


Alive and well 4, 6, 8, and 14 years 4 
Dead 1-3 years 5 
Arrhenoblastoma 2 


Alive and well 4 and 9 years 


Our experience with tumors of this group suggests they have greater 
malignant potentialities than is generally supposed. Late recurrence of the 
granulosa-cell tumor was common, 3 recurred after 5 years and 2 after 10 
years. In contrast to this the dysgerminoma recurred early with all deaths 
taking place within three years. Recently Mueller and associates’ reported 7 
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eases and collected information from the literature on an additional 420 cases 
of dysgerminoma. From this they report a 5 year survival rate of only 27 
per cent. 


Radiotherapy 


It was difficult to assess the value of high-voltage x-ray therapy. Prac- 
tically all patients received it and we therefore have no controls for compari- 
son. In the favorable group of cases the 5 year survival rate was only 34.2 per 
cent despite the employment of postoperative radiotherapy in almost all cases. 
On the other hand, 7 per cent of the patients in the unfavorable group have 
remained alive for 5 years. It is our opinion that in some cases radiotherapy 
retards the rate of tumor growth and the formation of ascitic fluid. Occa- 
sionally secondary tumor masses in the pelvis temporarily disappear or are 
reduced in size. Two cases that were considered inoperable at initial laparot- 
omy became operable after the administration of high-voltage therapy. Both 
patients lived over 5 years, one without evident malignant disease, the other 
with a fixed pelvic mass. It appeared that the cystic papillary adenocarcinoma 
was more likely to respond favorably than the solid adenocarcinoma and 
that the pseudomucinous carcinoma was particularly radioresistant. Both the 
granulosa-cell tumor and the dysgerminoma are generally considered radio- 
sensitive neoplasms but this has not been so in our experience in the few cases 
we have treated. 

Our experience with radioactive gold in carcinoma of the ovary is too lim- 
ited to form an opinion of its value. Miller’® recently reported on 101 cases of 
malignant effusions treated at the Ontario Institute of Radio-Therapy. 
Twenty-one of these were due to carcinoma of the ovary. The results were 
disappointing. The treatment in all cases was undertaken purely as a palli- 
ative measure largely to inhibit the formation of ascitic fluid. The employ- 
ment of radioactive gold in the favorable case as suggested by Keettel and 
Elkins" may prove of greater value than routine postoperative high-voltage 
x-ray. Depth penetration is slight, however, and effective radiation is limited 
to about 6 mm. It is evident therefore that gross secondary tumor will re- 
main relatively unaffected by the therapy. Its value theoretically appears to 
le in the treatment of the favorable case in which the tumor has been ruptured 
during removal or minute unrecognized surface implants are present. 


Summary 


This review of 336 cases of ovarian malignancy shows a 5 year survival 
rate of only 18.1 per cent. The preponderance of advanced cases is partly 
responsible for this but even in the cases judged favorable for surgical cure only 
34.2 per cent of the patients lived for 5 years. The best results were obtained in 
patients treated by bilateral oophorectomy and hysterectomy. The over-all 
poor results occurred despite the employment of postoperative high-voltage 
treatment in practically all cases. The use of intraperitoneal radioactive gold 
in the favorable cases, either alone or as an adjunct to high-voltage treatment, 
offers a possible means of improving the survival rate. 

The clinical picture of ovarian malignancy is a depressing one. Unless 
some new successful treatment is evolved or some new procedure leading to 
early diagnosis is discovered, there appears to be no ground for optimism in 
the treatment of this disease. 
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Discussion 


DR. WALTER L. THOMAS, Durham, N. C.—Five years ago we sat in this hall and 
listened to a discussion of Dr. Clyde Randall and Dr. Donald Hall’s presentation on their 
results of treatment of ovarian malignancies. Have we made any real progress in five 
years? Are the patients reporting earlier? Certainly in our experience the patients are 
reporting just as late as they did in 1951. 

The insidious nature of the lesion makes a primary surgical cure almost impossible. 
Dr. Henderson and Dr. Bean have shown a five-year survival rate of only 34 per cent in 
the most favorable group. Seventy-five per cent of our patients fall into the unfavorable 
group. 

It seems to me that we must search for another method of attack upon ‘‘this silent 
killer.’’ I have an idea that the weapon could be some carcinolytic or cytotoxic chemical 
or chemicals. Recent clinical trials with oral nitrogen mustards have encouraged us. 
May I recite in some detail the story of one of our patients. The result so far has been 
miraculous. 

The patient was a 49-year-old white married para i, admitted to the thoracic surgical 
division on Sept. 18, 1955, with a chief complaint of ‘‘shortness of breath’’ of one month’s 
duration. She had been in her local hospital for three weeks where four thoracenteses 
had been done on the right chest for a pleural effusion, A fifth thoracentesis was done on 
September 19 with the removal of 900 c.c. of amber fluid. A diagnostic bronchoscopic ex- 
amination on September 20 was negative. Cytological smears on the pleural effusion sedi- 
ment were reported as Type IV (adenocarcinoma), on the bronchial washings, Type II. 

A celiotomy was performed on September 23. Exploration after aspiration of about 
2,500 ¢.c. of ascitic fluid revealed large 15 cm. bilateral fixed ovarian cystic masses. There 
were numerous implants varying from a few millimeters to 1.5 em. scattered throughout 
the peritoneal cavity, large 2 to 4 cm. implants in the greater omentum. There were no 
palpable nodules in the liver but palpable implants were feit beneath the right diaphragm. 
Loops of small bowel were adherent to the upper portions of the pelvic tumor masses. 
There were implants on these loops and on other surfaces of both small and large bowel. 
It was concluded that the pelvic masses with the extensive peritoneal spread were irre- 
movable. Biopsies of the left ovarian mass and a peritoneal implant were obtained. The 
pathologist reported undifferentiated carcinoma. 

Chemotherapy under the supervision of our hematologist was instituted on September 
26. She was first given oral triethylenemelamine (TEM), 2.5 mg. daily for three days. She was 
discharged on October 2 to continue TEM every five days preceded by a leukocyte count. 
During the next seven months she felt well and carried on her usual duties. In February, 
1956, because of the development of a leukopenia and thrombocytopenia, Chlorambucil 
(CB 1348), another water-soluble aromatic nitrogen mustard, was substituted for TEM. 

Within two months after the institution of chemotherapy there was noted a regres- 
sion in the size of the pelvic tumor masses; the hydrothorax and ascites did not recur. 
The masses were no longer palpable by abdominal examination and the pelvic viscera were 
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movable by the fourth month. The fifth month revealed no fixation and we now considered 
her condition favorable for reoperation. It took us two months to convince the hematologist 
that we could now remove the primary tumors and that this was most advisable. 

The abdomen was entered without difficulty on March 30, 1956. There were no ascites, 
no adhesions. Careful inspection disclosed no omental implants and only a few parietal 
and visceral implants, The right ovary was about normal in size and movable—the left 
ovarian mass was 5 cm. in diameter and adherent—there was a moderate amount of necrotic 
tissue surrounding the left ovarian mass and in the cul-de-sac. 

A bilateral salpingo-oophorectomy, complete abdominal hysterectomy, complete omen- 
tectomy, and appendectomy were easily performed. The cytologist reported a smear made 
directly from the left ovarian specimen Type V with the statement that the effects of 
nitrogen mustard resembled those of irradiation but that there were many active-appearing 
cells still present. The final microscopic report was papillary serous cystadenocarcinoma 
of both ovaries, bilateral chronic salpingitis, chronic cervicitis, atrophic endometrium, no 
tumor being seen in the omentum or appendix. She was discharged on April 8 and has 
been followed regularly since then. The CB 1348 has been continued at 2 mg. daily or 
every other day depending upon her leukocyte count. Her last check was on August 21. 
She has been completely asymptomatic save for some spontaneous bruising over the arms 
and legs—no external or mucous membrane bleeding. The chest, the abdomen, and the 
pelvis remain clear. She is very happy and so are we. 

We sincerely hope that five years from now we can report on her that all goes well. 
We have not decided as yet just how long we shall continue the nitrogen mustard therapy. 

The results of our ovarian carcinoma therapy have left me very pessimistic in the 
past. There may be on the horizon a new and more successful attack upon this dread 
disease. 


DR. ROBERT A. KIMBROUGH, Philadelphia, Pa.—Dr. Henderson’s results are com- 
parable to those reported by other recent authors. Even in the most favorable group the 
ten-year survival is only 33 per cent. The insidious, symptomless nature of ovarian car- 
cinoma permits wide dissemination in more than two-thirds of cases before patients pre- 
sent themselves for treatment. Another discouraging feature is the rapidity of its de- 
velopment. All of us have had occasional patients with hopelessly extensive ovarian car- 
cinoma who only a few months previously were found to have no pelvic abnormalities. 
In the effort to make earlier diagnoses we advocate routine pelvic examination at inter- 
vals of six months rather than the usually advised yearly intervals. 

We have found frozen section examination to be of very limited value in reaching a 
conclusive diagnosis at the time of operation. Even with the best paraffin sections the 
decision between malignancy and benignancy poses one of our most difficult problems. The 
choice of the type of operation to be employed in older patients is easy. In younger pa- 
tients with doubtful tumors we prefer to perform a conservative procedure and await 
paraffin sections. In the event of malignancy of the tumor, reoperation becomes imperative 
in most instances. 

We agree with the essayist on the value of radiation therapy in even apparently 
hopeless cases. While the results are usually poor, an occasional patient becomes a long- 
time survivor. While our experience with radioactive gold is too recent and too limited 
to permit its evaluation at this time, we are encouraged to believe that this modality has 
much to offer. 


DR. FRANK R. SMITH, New York, N. Y.—While we are groping for some better 
method than the ones used at present against this disease, we should emphasize the so- 
called ‘‘second look.’’ We should not wait until the patient has the symptoms of a recur- 
rence but should reoperate on all patients who have been operated upon for cancer of 
the ovary while they are still symptom free. There are certain patients who live five 
years, quite happy in their security of having been operated upon, when suddenly a new 
group of symptoms appears that seem almost like a new tumor. It is usually then too 


eee 7? RESULTS OF TREATMENT OF PRIMARY OVARIAN MALIGNANCY 663 
u 


late for more than palliative therapy or terminal care. I realize it is hard to persuade the 
patient of the need for a second exploratory operation when she feels well, but I believe 
it is the only way we can eliminate asymptomatic recurrences. 


DR. HENDERSON (Closing).—We had in the group only two proved cases of sec- 
ondary carcinoma of the endometrium from the primary in the ovary. In the majority of 
instances, however, we did not have the uterus available for histological examination. My 
own interpretation of this 10 per cent bleeding was that it could well have been due to 
secondary carcinoma of the endometrium in more advanced cases, 


The early diagnosis of ovarian malignancy seems nearly hopeless. We had 4 pa- 
tients—2 who had had the abdomen opened only two years before the discovery of ad- 
vanced carcinoma, and 2 who had been examined under anesthetic at the time of vaginal 
plastic repair eight months before the discovery of ovarian carcinoma. A chance dis- 
covery of an early lesion by repeated examinations at six-month intervals might lead to 
the discovery of some early cases, 


Dr. Kimbrough states that he has had poor results from the use of frozen sections. 
In some cases, however, a positive diagnosis can be made by this procedure when, on gross 
examination of the tumor, the surgeon does not feel sure of the malignancy. We have 
found that, when unilateral oophorectomy has been performed, if the tumor is subsequently 
reported as malignant, the surgeon is reluctant to advise a second operation. Nevertheless, 
these patients should have a second operation. 


OXYGEN STUDIES OF THE CORD BLOOD OF CESAREAN-BORN 
INFANTS* 


HAROLD HENDERSON, M.D., RoBert MosHEr, PH.D., AND 
NorBert M. Birtricu, M.D., Detroit, Micu. 
(From the Departments of Obstetrics, Gynecology, and Anesthesiology, and the Research De- 
partment of Providence Hospital) 

HE problem of asphyxia neonatorum is a complex one and has numerous 

aspects. Perfect initiation of respiration involves: (1) a normal medullary 
response at the time of birth, and (2) intact and unobstructed respiratory 
passages. Medullary response in the newborn may be interfered with by the 
dulling action of drugs, by the trauma of labor, or by interference with cord 
circulation. The respiratory passages may be obstructed occasionally by ana- 
tomical anomalies, but much more frequently by aspiration of blood, me- 
conium, vernix, and amniotic fluid, or a combination of these materials. 

Inasmuch as several of these factors are usually involved, it is difficult in 
individual instanees to evaluate accurately the responsibility of each one in 
a given case of asphyxia. From a practical standpoint, it is our duty as ob- 
stetricians to conduct our deliveries with a minimum of depressing drugs, 
with the least possible trauma of labor, and with meticulous clearing of the 
air passages at the time of birth. 


Some time ago we selected for study the oxygenation of the arterial blood 
of the newborn at the time of birth as an important facet of this complicated 
problem. Throughout these studies the gasometric method of Van Slyke was 
used which, despite its tediousness, is probably the most accurate method. 
In the interest of uniformity of results, all of the laboratory work was done 
by one of us (R. M.). 


Our earlier studies* ? showed that spontaneous delivery under light anes- 
thesia gave an average oxygen saturation of 58.8 volumes per cent, while 
under spinal anesthesia the saturation was 37.8 per cent (Table I). However, 
if we delete 2 of these where delivery was delayed after the anesthetic was 
given and one in which there was a tightly coiled cord around the neck, the 
oxygen saturation under spinal anesthesia averaged 56 per cent. Our best 
results were in the cases of delivery with outlet forceps. Here the oxygen 
saturation was 64.8 per cent under general anesthesia, 58 per cent under 
spinal, and 61.6 per cent under caudal anesthesia. In the more complicated 
types of delivery, the oxygenation of the infant was decreased in proportion 
to the difficulty of the operation. In 10 cases with delivery by cesarean sec- 
tion, however, the average was found to be 46.3 per cent of saturation and it 
was at this point that we decided to continue our investigations. 


*Presented at the Sixty-seventh Annual Meeting of the American Association of Ob- 
stetricians and Gynecologists, Hot Springs, Va., Sept. 6 to 8, 1956. 
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OXYGEN OF CORD BLOOD OF CESAREAN-BORN INFANTS 


TABLE I, AVERAGE OXYGEN SATURATION IN VARIOUS METHODS OF DELIVERY 


GENERAL SPINAL CAUDAL 
NO. OF | ANESTHESIA | NO.OF | ANESTHESIA | NO. OF | ANESTHESIA 

METHOD OF DELIVERY CASES (VOL. %) CASES (VOL. %) CASES (VOL. %) 
Spontaneous 13 58.8 6 37.8 - - 
Forceps 13 64.8 29 58 11 61.6 
Midforceps 5 53.8 21 56.5 - - 
Breech extraction 4 63.6 2 58.2 - ~ 
Version and extraction 0 38 
Cesarean section 70.3 9 43.7 - 

(10 cases) (Cyclopro- 


pane) 


Our work was also prompted by reports that there is an appreciably 
higher infant mortality rate in abdominal delivery than one would expect if 
this method is without fetal hazard. We have done determinations on 100 
additional infants born by cesarean section and have analyzed our findings. 
Our cases were all taken from the period between Feb. 1, 1955, and July 1, 
1956. They are not consecutive cases and unfortunately some of our more 
serious complications were not recorded because they happened at night or on 
week ends when our investigative help was unobtainable. 


During this time there was a total of 166 cesarean sections done, with 170 
babies delivered, including 4 sets of twins. Thirteen were stillborn or died 
during the hospital stay, a gross mortality rate of 7.6 per cent. Our section 
rate during this time was 3.5 per cent. Five babies died as the result of 
abruptio placentae and 3 of erythroblastosis, including. one set of twins (Rh 
incompatibility was not the indication for the operation). After section for 
placenta previa, 3 babies died, including one set of twins. Another baby died 
because the mother was operated upon before term for advanced mediastinal 
cancer and the last baby was born by section because of a compound presenta- 
tion. We are not discussing the indications for section, but wish to call at- 
tention to the fact that 10 of these 13 babies weighed under 5 pounds, 4 
ounces, at the time of delivery. There were 3 deaths of mature infants, one 
due to erythroblastosis, one to placenta previa, and one to abruptio placentae. 


Litchfield and his co-workers’ in 1951 reported a gross mortality rate of 
5.56 per cent, but considered that only 0.83 per cent of the deaths were due to 
the operation. They believed that aspiration pneumonitis and atelectasis were 
due to the condition for which the section was done and not to the operation. 
We cannot, from our experience, agree with this statement. Landesman,°* in 
1951, reported fetal mortality rates in abdominal deliveries varying from 4.9 
to 10.8 per cent in our best maternity hospitals. In 1953 he* stated that the 
death rate in cesarean-born infants at the New York Lying-In Hospital had 
dropped from 7.7 per cent in his previous review, to 5.3 per cent in the years 
1950-1952. He commented that there is no added risk to the infant abdom- 
inally delivered. This is a conclusion to which we also take exception. Little® 
pointed out the value of the newer concepts of fetal resuscitation, including 
the use of gastric insufflation of oxygen, the use of phrenic stimulation, aspira- 
tion of the stomach and trachea, and the use of detergent alcohol in Alevaire 
mist. He stressed the importance of the cooperation of the obstetrician, the 
anesthesiologist, and the pediatrician. He also suggested that the mild re- 
spiratory depression of sedation may prevent aspiration. This is the statement 
of a pediatrician and it shows concern about the fate of the cesarean newborn. 

Mack’ reported that the infant death rate in Detroit from 1947 to 1950 
was 65 per 1,000 live births following cesarean section and only 23 per 1,000 
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live births after vaginal delivery. Considering only elective section uncom- 
plicated by intercurrent disease, the mortality was still 31 per 1,000 live 
births. These are city-wide statistics and not those from a selected group of 
operators such as those reported by Litchfield and Landesman. 

First, from the diagnostic standpoint, we selected categories that might 
interfere with oxygenation (Table II). It was assumed that all elective and 
repeat sections and those for cephalopelvic disproportion with the patient not 
in labor should give the highest oxygen values. In this series there were 82 
such babies and the median oxygen saturation was 53 per cent. These were 
the highest values in the 100 cases but it was well below those found in simple 
vaginal deliveries. In 5 erythroblastotic babies the same results were ob- 
tained. In toxemia and placenta previa, the saturation was lower still and, 
as expected, the lowest readings were obtained in 6 cases of placental separa- 
tion. 


TABLE II, OXYGEN CONTENT AND OXYGEN SATURATION IN INFANTS DELIVERED BY CESAREAN 
SECTION ACCORDING TO DIAGNOSIS 


OXYGEN OXYGEN CON- 
NO. OF SATURATION CENTRATION 
DIAGNOSIS CASES (%) RANGE (VOL. %) RANGE 


No added risk 81 53 10.4-95.6 10.7 2.3-19.1 
(82 babies) 
4 


MEDIAN MEDIAN 


Erythroblastosis 18.9-87.1 8.9 3 -14.7 

(5 babies) 
Toxemia q 8.8 4 -14.5 
(5 babies) 
Placenta previa =e 9.2 4 -14.5 
Separation of placenta 6 : .2-55.8 7.2 2.1-12.3 


Disregarding diagnosis, the clinical condition of the 103 babies born by 
section (Table IIT) was as follows: 72 were in good condition; 18 were 
mildly asphyxiated and 10 were severely asphyxiated; 2 died after delivery. 
(These were twins with severe erythroblastosis, the mother of whom had an 
absolutely contracted pelvis and had had 5 previous sections. She went into 
labor at 6144 months and was operated upon.) One baby was stillborn after 
complete separation of the placenta. 


TABLE III. CONDITION OF BABIES AT TIME OF DELIVERY 


In good condition 72 (2 sets of twins) 

Mild asphyxia 18 

Severe asphyxia 10 

Died 2 (erythroblastotic twins) 
Stillborn 1 (complete separation of placenta) 


This percentage of asphyxia is high in comparison with that associated 
with normal deliveries. In a previous study,* we found that the percentage 
of asphyxiated babies delivered from below was 9 per cent under general 
anesthesia and 3.7 per cent under local anesthesia, despite the fact that larger 
doses of analgesic drugs were used than is now customary. Realizing the 
danger of asphyxia in cesarean-born babies before this study began, we fol- 
lowed a technique in handling the cesarean newborn which will be described 
later. 

Our studies showed that the oxygen capacity of the cesarean newborn 
infants varies considerably in its range but is not in itself a cause of asphyxia 
(Table IV). The median oxygen saturation is decreased, however, when the 
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TABLE IV. CONDITION OF BABIES ACCORDING TO OXYGEN CAPACITY (HEMOGLOBIN OF CHILD) 
OXYGEN SATURATION, AND OXYGEN CONCENTRATION 


OXYGEN SATURA- 


TION OXYGEN 
NO. OF OXYGEN CAPACITY (MEDIAN % OF CONCENTRATION 
CONDITION OF BABY CASES (MEDIAN VOL. % ) SATURATION ) (MEDIAN VOL. % ) 
Not asphyxiated 72 19.8 54.1 11 
Mild asphyxia 18 18.8 44.5 9.1 
Severe asphyxia 10 21 40.5 9.1 


babies are either mildly or severely asphyxiated. The wide range not only of 
the oxygen capacity but also of the oxygen saturation shows that there are 
other factors with more influence on these babies at birth. 

Thirteen patients were in labor when operated upon. Five babies breathed 
normally and were in good condition (Table V). The average oxygenation 
of the hemoglobin was 47.6 per cent, and this was appreciably lower than in 
the group not in labor. Two infants were mildly asphyxiated with an average 
oxygen saturation of 44.5 per cent, while 5 were severely asphyxiated with an 
average saturation of 40 per cent. The 2 premature twins with erythroblas- 
tosis who died in a few hours were well oxygenated at birth. Here again the 
range shows that while it is lower in the category of asphyxia, it is still not 
the most important factor in the production of this condition. 


TABLE V. EFFECT OF LABOR ON THE CONDITION OF THE BaBy (13 CASES) 


AVERAGE OXYGEN | 
SATURATION 
CONDITION OF BABY NO. OF CASES (%) | RANGE 
Not asphyxiated 47.6 14.5-65.5 
Mild asphyxia 44.5 27.9-61 
Severe asphyxia 40 14. 
Died 73 58 
(premature erythro- 
blastotie twins) 


We next studied our cases according to premedication. All mothers had 
atropine or scopolamine, 459 grain, preoperatively. Fifteen mothers had 50 
mg. of Demerol, and the infants had a median oxygen saturation of 54.4 per 
cent. Nine had 75 mg., with an oxygen saturation of 58 per cent in the in- 
fants, and 6 had 100 mg., with an oxygen saturation of 65.3 per cent in the 
infants. 


TABLE VI. OXYGEN SATURATION OF BABIES ACCORDING TO PREMEDICATION 
(All had scopolamine or atropine, 1/150 grain, preoperatively) 


|} AVERAGE SATURATION 


NO. OF CASES | (%) 
Demerol 50 mg. 15 54.4 
Demerol 75 mg. 9 58.0 
Demerol 100 mg. 6 65.3 


(7 babies) 


Eliminating all patients in labor and those with hemorrhage or toxemia, 
we found that in 22 eases in which Demerol was given preoperatively the 
median oxygen saturation of the infants was 64.6 per cent, while in those 
without Demerol it was only 54.2 per cent. Our anesthesiologist (N. B.) has 
believed that any respiratory depressant drug is contraindicated. However, 
the pharmacology of meperidine (Demerol) gives us a valuable clue to the 
answer. 
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Drill® stated in his Pharmacology in Medicine that meperidine is chemi- 
cally more closely related to atropine than to morphine. It is analgesic and 
mildly sedative but also possesses antispasmodic properties. In the appro- 
priate doses it has only a slight effect on the rate and depth of respiration, 
while morphine has not only analgesic and sedative properties but also has a 
spasmogenic effect. For this reason, it has been used for years in combina- 
tion with atropine. Our results bear out this pharmacological evaluation of 
meperidine and we now feel that selected sedation before cesarean section is 
not contraindicated but is desirable. Little’ went even further and said that 
the mild respiratory depression of proper sedation may help prevent aspira- 
tion. 


TABLE VII. OxyYGEN SATURATION IN CESAREAN SECTIONS WITH No ADDED RISK 
(Premedication—atropine or scopolamine) 


NO. OF MEDIAN SATURATION CONCENTRATION 
CASES (%) (VOL. %) 
Demerol, 50-100 mg. 22 64.6 13.1 
No Demerol 60 54.2 10.8 


| MEDIAN OXYGEN 


Working on the supposition that Demerol (meperidine) would have no 
effect on the oxygen saturation at birth but might cause a fetal apnea and 
thus asphyxia after delivery, the condition of the babies delivered of mothers 
with and without Demerol was checked (Table VIII). Eliminating the 3 
deaths which had no connection with the method of delivery, we found 27.1 
per cent of the no-Demerol babies in some degree of asphyxia, while 30 per 
cent of those whose mothers received Demerol were asphyxiated. Sedation 
is often given during a trial of labor, however, and since labor increases the 
incidence of asphyxia, we eliminated the 12 infants of mothers who were in 
labor. The incidence of asphyxia then dropped to 13.6 per cent in the Demerol 
group, but remained at 27.3 per cent in the no-Demerol group. 


TABLE VIII. CONDITION OF BABIES AT TIME OF BIRTH WITH AND WITHOUT DEMEROL 


ALL CASES | NOT IN LABOR 
CONDITION OF BABY DEMEROL | NO DEMEROL | DEMEROL | NO DEMEROL 
Mild asphyxia 3 15 2 14 
Severe 6 4 ] 4 
Good 21 51 19 48 
Dead 2 1 0 1 


( erythroblastotic (placental sepa- (placental sepa- 
twins ) ration ) ration ) 
% in asphyxia 30 27.1 13.6 27.3 


TABLE IX. CONDITION OF BABIES ACCORDING TO BLOOD PRESSURE OF MOTHERS AND 
ADMINISTRATION OF OXYGEN 


MILD SEVERE 
NO. OF AS- AS- 
CASES GOOD PHYXIA | PHYXIA DIED LATER 


No oxygen and no blood pres- 15 10 3 1 2 


sure drop (16 babies) (erythroblastotic 
twins) 


Oxygen and no blood pressure 22 13 
drop (23 babies) 
No oxygen and blood pressure 13 12 0 
drop 
Oxygen and blood pressure 50 37 ¢ 1 
drop (51 babies) (placental sepa- 
ration ) 


= 
| 


Volume 73 OXYGEN OF CORD BLOOD OF CESAREAN-BORN INFANTS 669 


Number 3 


The effects of the administration of oxygen and the incidence of blood 
pressure drop were then studied (Table IX). It appears that when a drop 
in blood pressure occurred and no oxygen was administered, the babies were 
in better condition. However, oxygen was administered to the mother in all of 
our complicated abdominal deliveries and a drop in blood pressure was immedi- 
ately counteracted by vasopressors, so we believe that our apparent statistical 
results are complicated by other factors more important than a temporary con- 
dition which is quickly corrected by an alert anesthesiologist. To assure this 
alertness, one of the cardinal rules of our Department of Anesthesiology is 
that an intravenous solution of glucose or blood is started immediately after 
the anesthetic is given. 


The condition of the babies according to birth weight was also checked 
(Table X). Those that weighed under 2,500 grams and over 3,500 grams, 
showed a definitely higher incidence of asphyxia than those in the middle 
group. The condition of the premature babies is understandable. Two mothers 
were in labor and 4 were toxic. There were 4 cases of placenta previa and one 
elderly primipara with a contracted pelvis. One pregnancy was complicated 
by a fibroid. It is surprising that, despite these complications added to pre- 
maturity, all of the babies were discharged in good condition. 


TABLE X. CONDITION OF BABIES ACCORDING TO BIRTH WEIGHT 


NO. OF MILD SEVERE 
WEIGHT (GRAMS) CASES GooD ASPHYXIA | ASPHYXIA DIED 
4,000 + 11 7 2 2 0 
3,500-3,900 20 13 3 4 0 
3,000-3,499 36 29 6 1 0 
2,500-2,999 19 15 3 1 0 
2,000-2,499 11 6 4 2 0 
(12 babies) 
Under 2,000 2 2 0 0 2 
(4 babies) (erythroblastotic 
twins) 
Unknown 1 0 0 0 1 
(placental sepa- 
ration ) 


The infants were also checked according to the mother’s preoperative 
hemoglobin (Table XI). Eighteen of 47 babies with the mother’s hemoglobin 
under 12 Gm. showed some degree of asphyxia, while only 10 of 53 with a 
higher hemoglobin were clinically asphyxiated at birth. 


TABLE XI. CONDITION OF BABIES ACCORDING TO PREOPERATIVE MATERNAL HEMOGLOBIN 


HEMOGLOBIN | MILD SEVERE 
(GM. %) NO. OF CASES GOOD | ASPHYXIA | ASPHYXIA DEAD 
8.9- 9.9 3 2 0 1 
10 -10.9 15 10 3 2 
11 -11.9 30 17 10 2 2 
(31 babies) (erythroblastotic twins) 
12 -12.9 17 14 1 2 1 
(abruptio placentae) 
13 -13.9 24 21 2 1 
14+ 11 8 2 2 
(12 babies) 
Under 12 47 29 13 5) 2 
(erythroblastotic twins) 
Over 12 53 43 5 5) 1 


(abruptio placentae) 


= 
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In the 100 cases there were 103 babies. Three of these died, but the 
deaths could in no way be ascribed to the procedure. Of the remaining 100 
infants, 18 were mildly and 10 severely asphyxiated. Five developed clinical 
atelectasis confirmed by x-ray. Two cases were so severe that hyaline mem- 
brane was diagnosed but both infants recovered clinically and were normal 
by x-ray. All 100 babies left the hospital in good condition. 


We were concerned before this study was undertaken by the incidence of 
asphyxia and the danger of aspiration at the time of delivery. Our method 
of handling these infants was established long before we started our investiga- 
tion. One of us (N. B.) is head of the Department of Anesthesiology at Provi- 
dence Hospital and for many years has been interested in the problem of anes- 
thesia in cesarean section and the immediate welfare of the child. All of our 
patients were given 0.6 ¢.c. of 1 per cent Pontocaine (6 mg.) plus 1.6 ¢.c. of 
10 per cent dextrose in the second lumbar interspace. In one ease the anes- 
thesia failed and cyclopropane was used. All patients were given 10 mg. of 
p-desoxyephedrine intramuscularly before the spinal anesthetic was adminis- 
tered. The Department head, his associate, and the anesthesiology residents 
gave all of the anesthetics. Blood pressure readings were frequently taken 
and vasopressors and oxygen were used whenever indicated. As soon as the 
child was born it was turned over to the anesthesiologist. The stomach was 
thoroughly aspirated and then, under direct vision with a laryngoscope, the 
trachea was aspirated, and oxygen administered. We feel that the meticu- 
lousness and speed with which this was done were very important in the re- 
covery of these infants. Particularly important is the aspiration of the 
stomach because of the frequency of regurgitation and inhalation of irritating 
stomach contents. The reports of Sunderman and Boerner’? indicate that 
stomach acidity is high on the first and second day of life. This acid, re- 
gurgitated and mixed with amniotic fluid and blood, undoubtedly precipitates 
protein. If aspirated, the alveoli and smaller bronchi will be coated with an 
albuminous deposit. This is recognized as a hyaline membrane. 

When a child is born normally, its passage through a snug birth canal 
prevents sucking in of foreign material. Vernix, meconium, and blood are 
usually not available for aspiration. Even if the child gives a convulsive gasp 
in an effort to breathe, little or nothing is inhaled until the mouth is free of 
the vulva. In cesarean sections, however, and possibly more often in the low 
cervical than in the classical operation, it takes an appreciable length of time 
for the head to be extracted after the uterine incision. This time varies with 
the degree that the head may be wedged in the pelvis, the size of the baby, 
and the facility of the obstetrician. It is during this time that the baby fre- 
quently gives a gasp and, since there are blood, vernix, amniotic fluid, and 
occasionally meconium in the field, aspiration of these elements is much more 
common than during normal delivery. So it is not surprising that many 
cesarean babies are asphyxiated. 


Comment 


Our studies have proved to us that the oxygen capacity and the oxygen 
saturation in the newborn are not the most important factors in survival of 
the cesarean-born infant. Although the optimum saturation of oxygen in the 
arterial blood of the newborn is 60 to 65 per cent, we have found values as 
low as 10.2 per cent with recovery. If the respiratory tract is clear and the 
medullary centers are intact, the oxygenation of the blood rises rapidly as 
the baby begins to breathe. This has been shown by Taylor’! and Montgomery.” 
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If the decrease in oxygenation is combined with aspiration or with 
a depressed respiratory center, however, it may be an important factor in the 
death of the infant. 


We have found that premature and oversized babies show a higher per- 
centage of asphyxia. We note that the use of Demerol before cesarean sec- 
tion has no apparent deleterious effect on the child and may even be bene- 
ficial. 


The emergency indications for cesarean section always present a hazard 
to the child. The patient with separation of the placenta or placenta previa 
frequently has an asphyxiated baby. We have shown that the same is true if 
the patient has had a trial of labor, but this does not fully account for our 
incidence of 28 per cent of asphyxia. 


For a more complete explanation of this high incidence, we must look 
further. Cutting through the placenta will result in fetal blood loss as has 
been shown by Siddall and West.** Difficulty in delivering the head, espe- 
cially if it is low in the pelvis, gives added opportunity for aspiration. The 
inevitable presence of blood in the operative field introduces another hazard 
if respiration begins before the head is delivered. Therefore, the cesarean- 
born baby is particularly ripe for respiratory difficulty. Others have recog- 
nized this and it is customary in well-equipped hospitals to turn the infant 
over to an anesthesiologist or a competently trained pediatrician to clear the 
air passages. Simple aspiration of the pharynx or trachea is not sufficient 
because as the child aspirates he swallows and the stomach may be filled with 
a mixture of blood and amniotic fluid. In an effort to clear his own air pas- 
sages, the infant regurgitates and the stomach contents are not infrequently 
sucked back into the lungs. Since there is a relatively high degree of acidity 
in the stomach of the newborn, the interaction of hydrochloric acid and pro- 
tein may well be the cause of the development of a hyaline membrane or 
atelectasis in the lungs of the infant. We had 5 such eases in our series, so 
we believe it is important to empty the stomach first, and then aspirate the 
trachea. 

Conclusions 


1. The oxygenation of the cesarean-born infant is appreciably lower than 
in all others except those born by the most difficult of vaginal deliveries. 

2. Due to blood pressure instability, the oxygenation of the child is 
slightly lower under spinal than under general anesthesia but the absence of 
respiratory depression in the infant with block anesthesia influenced us to 
choose spinal as the anesthesia of choice. 


3. Interference with placental circulation, due either to placenta previa, 
placental separation, or to cutting through the placenta, interferes with fetal 
oxygenation. 

4. Labor increases the incidence of asphyxia in the cesarean newborn. 


5. Babies of mothers with hemoglobin under 12 Gm. showed increased 
asphyxia in comparison to those with readings over 12 Gm. 


| 
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6. The high incidence of asphyxia in the cesarean-born infant is due, we 
believe, to aspiration at the time of delivery. 


7. Emptying the stomach and then aspirating the trachea immediately 
after birth are essential parts of the immediate care of the cesarean newborn. 


8. Demerol, in moderate doses, does not have a deleterious effect on the 
oxygen saturation of the newborn infant nor does it apparently reduce the 
respiratory response. In our experience, it actually decreases the incidence 
of asphyxia. 
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Discussion 


DR. THADDEUS L. MONTGOMERY, Philadelphia, Pa.—The authors obviously 
realize that while a single oxygen determination from the fetal cord at birth may indicate 
some pre-existing undesirable situation it does not answer certain important questions; 
namely: (1) What was the precise etiological factor? (2) How long had this detrimental 
factor been at play? (3) What pathologic changes may have taken place as a result? 
(4) How will the respiratory mechanism of the newborn henceforth function? (5) Will 
permanent damage result? 


The answers to these various important questions are difficult to secure from studies 
in the human subject, and the results of animal experimentation are not always directly 
applicable. 


Serial determinations of oxygen saturation of the human fetus after delivery, as in- 
troduced by Stewart Taylor, are important in determining the ultimate behavior of 
respiratory function in the newborn and have value from the point of view of prophylaxis 
and therapy. These latter determinations may be made chemically from peripheral blood, or 
with considerable accuracy with the direct reading oximeter. 


Gross pathologic changes in the central nervous system which result from hypoxia 
may become manifest as infant life advances; subtle and less dramatic changes are diffi- 
cult to determine by any of the present techniques. Indeed, the tolerance of the newborn 
to transient hypoxia has not been determined, although it is said to be considerable. In 
the several instances where we have followed up low serial determinations of oxygen 
saturation, the electroencephalographic determinations have thus far shown no alteration 
of wave rhythm. 

In general our determinations of oxygen saturation in the newborn have accorded 
with those of the essayists. 
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There is in many cases a delay or an impairment in the respiratory function of the 
cesarean-section baby which accords with easily recognizable clinical observations on these 
babies, and which is present even in elective cesarean section. 

The type of anesthesia appears to play a part in this respiratory difficulty. The 
results of our own serial determinations have been best where local or spinal anesthesia 
has been employed. 

All of the workers in this field are conscious of the fact that much more needs to 
be investigated in the field of fetal and placental respiratory function, yet these findings 
of gross disturbances of oxygen. saturation levels in the newborn alert the obstetrician to 
the ever-present danger of hypoxia in the newborn and the significance of his various tech- 
niques of anesthesia, operation, and handling of the baby. 


DR. CLYDE L. RANDALL, Buffalo, N. Y.—The data reported by Dr, Henderson re- 
quire careful analysis, particularly the author’s consideration of the many factors affect- 
ing the oxygen measurable in fetal blood at the time of birth. 

The fetal apnea apparently inherent in delivery by section needs emphasis, just as 
the sectioned baby’s tendency to atelectasis and to regurgitation aspiration has repeatedly 
been emphasized in recent years. 

The lowered degree of oxygen saturation in the fetus whose mother was sectioned 
under block anesthesia is disturbing. With an informed, alert anesthesiologist, it does 
not seem likely that a drop in maternal blood pressure under spinal anesthesia could 
largely account for the noticeably better oxygenation of fetal blood when general anes- 
thesia is employed. 

Obviously, the precise time during or following delivery at which fetal blood was 
collected for the determination of oxygen saturation must be taken into consideration. 
Unfortunately, Dr. Henderson’s data do not seem specific on this important point. One 
set of factors might account for a lowered oxygenation of fetal blood at the time of birth, 
while completely different factors may determine the length of time a poor degree of 
oxygen saturation persists in the newborn infant’s blood after the cord is severed. Babies 
born by section particularly would be likely to require a longer-than-average time to im- 
prove the degree of oxygen saturation measurable at the time of their birth. 

Dr. Henderson has, I believe, rightfully emphasized the risks of fetal aspiration 
during: delivery by section. His data suggest that the preoperative use of Demerol and 
a general anesthetic seem to decrease rather than increase the probability of babies being 
poorly oxygenated at birth. Similar observations have led others to believe that it is 
desirable to have produced by premedication or general anesthesia some degree of respira- 
tory depression in the fetus before efforts are begun to extract it from a fluid-filled uterus. 

Time does not permit speculation as to why the blood of babies born spontaneously 
has a significantly lower oxygen content than of those delivered by low forceps. It is 
evident that breech delivery, while involving universally respected risks to the fetus, 
does not usually depress the oxygen saturation of fetal blood to the extent likely when 
the fetal head—after having dilated the cervix—must next distend the pelvic floor and 
perineum. If maintenance of a relatively higher degree of oxygenation of fetal blood at 
the time of delivery proves desirable, we should not overlook the implication that spon- 
taneous delivery, even though it offers the mother the advantages of normal childbirth, 
may not be the safest and best for the baby. Dr. Henderson’s findings emphasize, how- 
ever, that we must carefully consider the many factors which may have influenced the 
degree of oxygen saturation in the cases reviewed, before we alter our management of 
patients in an effort to maintain better oxygenation of fetal blood. Which brings us to 
the all-important point—just how significant, in terms of the eventual welfare of the child, 
are these figures indicating the relative oxygenation of fetal blood at the time of birth? 

The dangers of a clinically evident oxygen want are well known, Recent studies 
have emphasized that it is the ‘‘nonmechanical complications of pregnancy’’ associated 
with antepartum and intrapartum bleeding and fetal anoxia, rather than the mechanical 
difficulties associated with delivery, that are most frequently found in the background of 
mental retardation, behavior disorders, epilepsy, and cerebropalsy. 
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At the University of Buffalo, in 1950, the Department of Pediatrics inaugurated at 
the Children’s Hospital a long-range child growth study. Each case record began with 
a detailed history of the mother’s health and background taken in the offices of cooperat- 
ing obstetricians, Samples of fetal blood were obtained at birth by prompt clamping off 
of a long segment of fetal cord, in so far as possible before the child could make any 
respiratory effort. Electroencephalographic tracings were taken within the first hour of 
extrauterine life, and the rate at which oxygenation of fetal blood improved after birth 
was recorded by oximeter recordings. X-rays were taken of the fetal skeleton, heart size, 
and lung fields, and the electroencephalogram was repeated before the child was dis- 
charged from the Newborn Nursery. 

In all instances the long-range, thorough character of the study was discussed with 
the child’s parents. Cases were added to the study only when the parents expressed in- 
terest and a willingness to continue their cooperation. 

Psychological testing was thorough at six months and repeated each year thereafter, 
together with a careful medical inquiry, complete physical examination, and another 
electroencephalogram. Eight hundred and fifty-nine newborn infants were accepted into 
the study, of which number approximately half have to date continued in the follow-up. 
Findings are being reported from time to time by the pediatricians in charge, and at this 
time several of their observations seem of noteworthy importance: 


1. Development and eventual capacity and capabilities cannot be measured at birth. 
Even with the addition of psychological testing at 6 months, the evaluation within those 
first 6 months fails to recognize, among the apparently slow, duller group, which children 
may during their preschool years ‘‘catch up with’’ or surpass those whose initial ratings 
were noticeably superior. It is important to remember that in the majority of the group 
studied the differences in mental capacity suggested at 6 months seem less marked as 
children reach the preschool years. Dr. Henderson has noticed that babies born prema- 
turely are likely (for several reasons) to be poorly oxygenated at birth. According to the 
Buffalo study, a prematurely born baby is particularly likely to have a relatively poor 
rating at birth and at 6 months of age and yet eventually prove to be a relatively superior 
child. This is important to keep in mind, for we find that if the prematurely born babies 
are omitted from the development study, the reported tendency of the slow or dull child 
to ‘‘catch up’’ to the average is not frequently observed. 

2. To date the Buffalo study suggests that relatively few retarded children will even- 
tually be recognized among those whose oxygen saturation at birth was above 52 per cent. 
On the other hand, particularly if we omit the premature, a significantly higher incidence 
of dull children can apparently be expected if the initial oxygen reading was below 47 
volumes per cent. 

We would emphasize that, while the degree of oxygen saturation at birth and the 
time following delivery before fetal blood reaches full saturation thus seem related to 
the intelligence eventually shown by the child, such a correlation is not definite enough 
to permit a prognosis for the individual at the time of birth. We can say, however, that 
there will be a significantly higher incidence of retarded or dull children among the group 
poorly oxygenated at birth, and relatively less chance of such handicapped children among 
those with a higher-than-average oxygen level at birth. 

We all continue to express a willingness to question the validity of those ‘‘standard 
operating procedures’’ which seem to comprise our present-day practice of obstetrics. 
Perhaps too willingly we have perpetuated what we zealously have regarded as basic 
teachings, which we would have to admit often date back to the impressive experience of 
some most respected clinician. 

Such observations by laboratory methods as have been reported by Dr. Henderson 
may well weaken our conviction regarding the advantages of spinal anesthesia for sec- 
tion, and shake our confidence in the traditional faith that spontaneous normal childbirth 
is safest and best for the child. 

The measurable oxygen in fetal blood at the time of birth may not prove to be a 
reliable indicator of how well the delivery has preserved, or to what extent it has jeopar- 
dized, the inherent mentality of the child. It seems likely, however, that determination 
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of the relative oxygen saturation at birth will prove a measure by which the relative 
safety afforded by different types of delivery, and by different types of anesthesia, may 
eventually be determined. It is time that we try to define the limits of a dangerous level 
of oxygen want, the level below which the incidence of irreparable fetal injury begins to 
increase. 


DR. E, STEWART TAYLOR, Denver, Colo.—I question Dr. Henderson’s conclusions 
in regard to the importance of Demerol as a preoperative anesthetic in cesarean section. 
His conclusion was that it was not harmful, in fact, according to his studies, apparently 
beneficial, I think this is not. true. Serial studies will show that, after the mother has 
had Demerol, the child’s oxygen levels during the first few hours after delivery are de- 
pressed, The only question is whether this depression is important, I think that, if there 
is a normal delivery or normal elective cesarean section and a normal full-term child, 
with regional anesthesia the depression is not clinically important and has no relationship 
to the eventual adjustment of the child to life. On the other hand, as Dr. Henderson has 
shown in his study, there are factors present in the uterus, placental pathology, factors 
that occur during labor, long labor, toxemia, erythroblastosis, etc., which by their very 
nature compromise the respiratory adjustment and oxygenation of the child, If you add 
to any of these such known depressing elements as Demerol, it may be clinically important. 
Demerol may be ‘‘the straw that breaks the camel’s back.’’ 


DR. THADDEUS L. MONTGOMERY, Philadelphia, Pa.—The several remarks about 
the determination of oxygen content in a clamped segment of cord immediately after 
delivery lead me to make some remarks concerning technique in these undertakings. 


The clamping of a segment of cord immediately after delivery provides a very con- 
venient material for the determination of oxygen content of the cord vein and artery 
at the moment of birth. It is a well-known fact, however, that when the cord circulation 
is abruptly interrupted following delivery there is interference with some 75 to 125 c.c. 
of fetal blood coming across from the placenta to the baby during the subsequent ten or fifteen 
minutes, particularly if the baby is kept at a lower level than the uterus and the pla- 
centa. Preservation of this continuity between the baby and the placenta may elevate 
the fetal hemoglobin as much as 2 Gm. over what it might otherwise be. 

This additional blood may be of considerable importance to the premature baby and 
probably of significance in bolstering the resistance of the newborn; at least it constitutes 
the mechanism whereby a human animal would ordinarily and physiologically be handled 
after delivery. 

To avoid this abrupt termination of cord circulation and still to provide representa- 
tive fluid from the cord vein we have employed a sterile and properly prepared syringe 
and needle to aspirate the cord vein immediately upon delivery, With such a technique 
it is possible readily to secure 5 to 10 ¢.c. of blood under anaerobic conditions—an ample 
supply for oxygen determination either by the Van Slyke apparatus or certainly by the 
microgasometer. 

This withdrawal of a few cubic centimeters of blood from the cord vein does not 
seem to interfere with the subsequent circulation to and fro through the umbilical cord. 
Where large series of cases of oxygen saturation determinations are being made on the 
newborn it appears to be of some significance to employ this technique rather than the 
immediate sectioning of the cord. 


DR. ALFRED L. POTTER, Providence, R. I—Dr. Montgomery has just discussed one 
of the measures which I was about to urge that we take to restore to the section baby 
certain advantages present in normal vertex delivery of which the section baby is fre- 
quently deprived. The first moments of extrauterine life are the most hazardous, 

To make the transition safer the section operator should try to duplicate normal 
vertex birth, the safest method yet devised. In normal delivery the chest is compressed 
and the amniotic fluid contents of the larger air passages normally present in utero are 
extruded by this compression before the first breath is taken, In the attempt to dupli- 
cate this I have urged that the section operator gently compress the chest of the infant 


676 HENDERSON, MOSHER, AND BITTRICH Am. J. Obst. & Gynec. 
arcn, 5 


before it inspires as he holds it head down, making use of gravity which is always work- 
ing, whether the suction outfit is working or not. Then in turning the baby over to the 
assistant he should really turn it over, turn it over face down, so that the pharyngeal 
contents can run out, instead of passing it over face up, which is esthetic but insures 
that the infant’s first inspiration will include the fluid contents of the pharynx and 
trachea. 

By undue haste in clamping and cutting the cord the section baby is deprived of an 
amount of blood which the normally delivered baby derives from the placenta, The sec- 
tion baby may be given this placental blood by stripping the cord or by passing the in- 
tact cord and placenta, as though it were a flask of blood, along with the infant to the 
attendant, to allow the blood to be returned to its owner by gravity. These measures, 
gentle chest compression, the prone position, and the restoration to the baby of its pla- 
cental blood will give the section baby more nearly normal birth conditions. 


DR. RALPH A, REIS, Chicago, IllThe statement of the essayist that every baby 
born by cesarean section must have both its respiratory tract and its gastrointestinal tract 
intubated must be challenged. This is unnecessary instrumentation. If such a recom- 
mendation were to be followed out the country over, I am sure that the sum total of effect 
produced upon such babies would be much more harmful than helpful. 


Starting originally with our babies born of diabetic mothers by cesarean section, 
we found that routine gastric lavage. is completely unnecessary, particularly when the 
cesarean section is not done under spinal anesthesia. The average gastric content of these 
babies was under 5 ¢.c. Certainly all of us know that every baby does not require tracheal 
and/or laryngeal intubation and aspiration. Those that do require this will be handled 
much more efficiently and safely by means of the tracheal catheter. 


I would make a strong plea once again for the tracheal catheter—not in the hands 


of the pediatrician nor anesthetist but rather in your hands and mine. Surely we ob- 
stetricians have the most continuing experience with this instrument. For this reason, 
it seems imperative that the newly born baby delivered by cesarean section receive im- 
mediate and continuing attention from the obstetrician who should be the most experi- 
enced in all problems concerned with resuscitation. 


DR. HENDERSON (Closing).—What constitutes an asphyxiated baby is subject to 
as many interpretations as the number of obstetricians. We feel that we may have been 
strict in our classification and that others might have ignored some infants that showed 
only mild evidence of asphyxia. 


I agree with Dr. Reis that everybody is not competent to aspirate the stomach and 
upper bronchi properly. However, we feel that it is a valuable procedure when properly 
done and our anesthesiologist trains our residents in this method. The fact that all 
salvageable babies left the hospital in good condition is my best argument for our atti- 
tude. 

Dr. Montgomery points out that clamping the cord at once and removing the segment 
for blood studies deprives the child of the placental blood. This is a point well taken and 
I am sure our technique can be altered to include needle aspiration of the cord vessels. 

We have done no late follow-up on these babies. Our problem as we viewed it was 
to correlate the oxygenation of the cesarean newborn with the incidence of asphyxia. 
We were surpised that there was not a closer relationship. Our series is large enough to 
help answer that question but not large enough for an adequate evaluation of the greater 
problem of the postnatal effects of delivery asphyxia. 

Dr. Taylor thinks that Demerol is not as innocuous as our results indicate, That 
was our opinion also and I, personally, do not use it preoperatively. However, these are 
the results that we obtained. I feel that it is a point that should be pursued further. 


Editorial 


Results of Survey of Subscriber Opinion 


Subscribers to the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY will 
recall that a few months ago they received a questionnaire sent to them by 
the Editors soliciting comment and criticism on the policies of the JOURNAL. 
Over 4,000 replies have been tabulated and subjected to statistical analysis 
and interpretation. 

Those who subscribe to the JourNaL fall into three general categories, 
namely, specialists in obstetrics and gynecology, 45 per cent; practitioners of 
medicine particularly interested in the subject, 29 per cent; institutional 
subscribers, including libraries, basic science departments, interns and resi- 
dents, 26 per cent. With this broad subscriber pattern, it was to be expected 
that the questionnaire would reveal a wide range and even some conflict in 
interests. 

The replies to the formal queries asked in the questionnaire have been 
analyzed in relation to the various types of subscribers, with regard to special 
interest as well as to geographic distribution. The details of the study are 
obviously beyond the seope of an editoral, but some comments on the replies 
of all groups taken together seem necessary. There were four subjects in 
which over 80 per cent of those who replied evinced special interest, namely, 
gynecological surgery, editorials, cancer of the reproductive tract, sterility 
and infertility. There were also four subjects receiving between 75 and 80 
per cent of favorable replies: toxemia of pregnancy, complications of preg- 
naney, reviews of progress, and an immediate publications department. Five 
topics received between 70 and 75 per cent approval: abnormal labor, hemor- 
rhage in pregnancy, abstracts, nutrition, and the reprinting of classical papers. 
The correspondence section and book reviews were approved by between 60 
and 70 per cent. The fact that those who answered the questionnaire were 
not consistently ‘‘yes men’’ was indicated by a disapproval of Interlingua 
summaries by an impressive four-fifths of those replying. The replies received 
will be an invaluable guide to publishers and editors in the future. 

Perhaps of even greater interest than the replies to the precise questions 
that had been asked were the general comments that were volunteered. These 
ranged from sharp criticism to strong approval and concerned all aspects of 
publishing and editorial policy. As extreme examples, there was one sugges- 
tion that the JouRNAL be published weekly, one request for emphasis on psy- 
chosomatie gynecology. It is impossible here to refer to more than the comments 
which occurred repeatedly, and to indicate the areas in which comments were 
made. 
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Journal Format.—There were suggestions that the JouRNAL be made larger 

and that it be made smaller, that it be printed in two columns and that it 

remain in single columns, that illustrations be better and more numerous. 

Many of the suggestions must remain for the present a subject for study, but 

one recurring request has already been acted upon. The table of contents, 

for long somewhat difficult to find on page 6, began on January 1 to appear 
on pages 1 and 2 immediately inside the cover. 


Society Papers—A number of comments were made on the publishing of 
papers read before societies, two in particular. First, it was implied that too 
many were accepted simply because they were society papers; second, that 
the delay in publication of society papers was too long. With regard to the 
first criticism, the Editors wish to point out that all papers submitted by 
societies are in fact not accepted, and, second, that every effort is being made 
to work with secretaries and publication committees of the various societies 
to discourage the submission of papers which might indeed not reflect credit 
on the society from which they emanate. With regard to delay in publication 
of society papers, it should be remembered that a part at least of the waiting 
period is time lost in the receipt of the papers by the publisher. For the 
national societies, the schedule we strive for assigns a month to the collection 
of papers and discussions, a month to the editorial work and four months to 
actual publishing. A longer delay may result if the papers are submitted late 
by any particular society or if papers already received in the editorial office 
have to be sent back to the original author for corrections or rewriting. 


Research Versus Clinical Practice—Some of the most strongly worded 
criticisms received tended to cancel each other out, since they obviously re- 
flected the divergent interests of different groups of readers. The most clearly 
defined conflict was found in the contrast between such comments as ‘‘make it 
a high class research journal’’ and ‘‘concentrate on practical clinical articles.”’ 
The Editors do not delude themselves into thinking that all articles can be 
of interest to all readers, nor do they believe the time has yet come to segre- 
gate investigation in obstetrics and gynecology from the practical considera- 
tion of its clinical responsibilities. 

Better Selection.—The most common of all admonitions was that the Edi- 
tors be more ‘‘selective’’ in their acceptance of articles. In some respects this 
comment only reflected the desire of individual readers for more articles con- 
cerned with their own particular interests. There was, however, a persistent 
suggestion that some articles that had appeared were simply too long, too 
badly written, too statistical, too repetitious, or too routine to have appeared 
at all. This criticism requires most serious consideration. 

The point must first of all be made that the commentators have no real 
right to the assertion that articles are badly ‘‘selected,’’ since they have not 
had the opportunity to survey the declined material. What seems really to be 
meant is that some articles that appeared should have been left out even at 
the expense of having a JouRNAL shorter perhaps by one or two articles in each 
issue. 
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Review of the records of the handling of papers in the Editors’ offices 
shows that about 25 per cent of all submitted manuscripts are declined outright 
and another 30 per cent are sent back to the authors for significant revision. 
This represents numerically a considerable degree of ‘‘selection.’’ 


The Editors recognize their responsibility to the readers of the JOURNAL, 
but also a measure of it to their contributors. The beginner who is writing his 
first paper must not be too much discouraged, the older physician must be 
accorded the respect which experience has won for his opinions. To balance 
these considerations against the views of many of our readers that enough 
selection is not being applied in the acceptance of manuscripts presents to the 
Editors their principal problem. 


Clearly all of the comments require a rethinking of the basic question of 
for whom and for what purposes the JouRNAL is published. Objectives will, 
therefore, be the subject of a second editorial to be published in the near future 
as a result of points raised by the questionnaire. 


W.J.D. 
H.C. Tf. 
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Case Reports, 
New Instruments and Methods 


ABDOMINAL PREGNANCY SUBSEQUENT TO TOTAL 
HYSTERECTOMY* 


A Case Report 


JOHN Q. Apams, M.D., ANp Put C. ScHREIER, M.D., MEmMpuis, TENN. 


(From the Division of Obstetrics and Gynecology, University of Tennessee College of Medi- 
cine, and the Baptist Memorial Hospital, Memphis) 


BDOMINAL pregnancy per se is a relatively rare condition, which occurs 
only once in approximately 12,000 pregnancies. Im spite of this, a 
voluminous literature has accumulated, with slightly over 500 reported cases 
in the third trimester alone. The occurrence of abdominal pregnancy fol- 
lowing hysterectomy is so exceedingly rare that the possibility is almost in- 
conceivable. A review of the literature discloses a total of 8 cases of preg- 
naney following subtotal hysterectomy. These are reported by Ziprick and 
Crawford, Stanley-Brown and Shields,* Connors, Cresci, and Glass? and 
others. No ease of pregnancy following total hysterectomy can be found. In 
the 8 reported cases, several patients menstruated following operation so it 
is likely that only a partial hysterectomy was done. In addition, some de- 
seribe a partial muscular covering over the fetal sac. The ease of Ziprick 
and Crawford was said to be a pregnancy contained in the lower portion of 
the uterus. In one ease, vaginal delivery of a six months’ living fetus oc- 
curred four years following a partial hysterectomy. In most of these cases 
the proximal end of the tube had been sutured to the cervix. In one ease, 
both tubes and one ovary had been removed, leaving the remaining ovary ad- 
jacent to the cervical stump. The following case report is of interest not 
only because of its rarity but because of the pitfalls in the management of this 
problem. 

Mrs. W. E. F., a 38-year-old white gravida iii, para iii, first presented herself on 
Nov. 16, 1955, having been referred by Dr. John Russell, Cleveland, Mississippi, with ir- 
regular vaginal bleeding. This had consisted primarily of spotting for the past six months 
with two severe episodes of bleeding. Her past history disclosed that the patient had had 
three children all of whom were delivered prematurely. A bicornuate uterus had been 
diagnosed at the time of her second pregnancy. Pelvic examination at the time of this 


visit showed a normal-sized uterine fundus and no adnexal masses. The cervix was large, 
irregular, and severely eroded. There were two old healed cervical lacerations. A 


*Presented at a meeting of the Memphis Obstetrical and Gynecological Society, March 
13, 1956. 
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cervical biopsy taken at this time was reported as showing chronic cervicitis. On Nov. 
28, 1955, a total hysterectomy was done by Dr. Russell. He reported that both tubes and 
ovaries appeared normal and were not removed. There was no evidence of pregnancy 
grossly or on microscopic examination of the operative specimen. 

The patient did exceedingly well postoperatively and progress was considered satis- 
factory until Feb. 5, 1956, at which time lower abdominal pain was noted, accompanied 
by distention which was attributed to gas. On Feb. 15, 1956, ten days after the onset of 
pelvic pain, the patient was again examined. The vaginal cuff was well healed. There 
was a 6 cm. mass easily palpable above the vaginal cuff but otherwise movable. Aspi- 
ration showed 5 ¢.c. of dark blood and clots. The patient was given analgesics and 
advised to return home and take hot sitz baths regularly, On February 20, the patient 
again returned and stated that the pain had continued, becoming somewhat worse than 
originally. Examination at this time showed a pelvic mass now 10 em. in diameter and 
in the same position as before. Aspiration through the vaginal cuff obtained 20 c.c. of 
blood. The following day the pain became so intense it was necessary to admit the patient 
to the hospital. On February 22, an incision was made through the upper vaginal mucosa 
and the cul-de-sac entered. The pelvic mass was easily palpable. An incision was made 
into the mass, resulting in profuse, active, bright-red bleeding. Gauze was immediately 
packed through the culdotomy incision and immediate preparations made for laparotomy. 


: Fig. 1.—Diagrammatic drawing of abdominal pregnancy. The sigmoid is shown in the 
midline posteriorly and the bladder anteriorly. The placenta mass is located on the right 
obtaining its blood supply from the right infundibulopelvic ligament. 


The abdomen contained approximately 400 to 500 ¢.c. of old blood and clots. The omen- 
tum was adherent to the bladder region, to the left pelvic wall, and to the pelvic mass. 
The sigmoid was adherent to the left pelvic wall. The blood clots were evacuated and 
the omentum freed from the pelvic mass which was approximately 12 to 15 em. in di- 
ameter and extended from the right pelvic wall over to the region of the vaginal cuff. It 
was adherent to the right pelvic wall and appeared to be obtaining its blood supply 
through the right infundibulopelvic ligament. It actually appeared to be contained within 
the infundibulopelvic ligament. There were large dilated blood vessels coursing through 
the right infundibulopelvic ligament and spreading over the mass. No gross evidence of 
a tube or ovary could be found on either side. We were successful in freeing the mass and 
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in clamping its blood supply against the pelvic wall at the right infundibulopelvie liga- 
ment. During the process of removing the mass it was ruptured and large pieces of 
placenta immediately were apparent. There was an amniotic sac containing a 14 em., 
well-developed, living fetus. With considerable difficulty hemostasis was obtained. It 
is customary in the management of these problems to pack when hemostasis cannot be 
obtained otherwise. However, this was not necessary in this case. Two rubber drains 
were placed in the pelvis and brought out through the vaginal cuff. The postoperative 
course was entirely satisfactory and the patient was discharged home on March 4, 1956. 
Pathological examination of the operative specimen showed 220 grams of placental 
tissue mingled with a considerable amount of clots. There was a fetus which weighed 
45 grams and measured crown to heel 12 em, It was contained in a well-developed 
amniotic sac, Grossly no tubal or ovarian tissue could be detected. Ovarian tissue was 
found on microscopic examination, however. The pathological report on this specimen 
was ‘‘pregnancy in corpus luteum of ovary and fetus estimated age fourteen weeks.’’ 


Comment 


It is unlikely that this patient became pregnant after her hysterectomy. 
It was learned that intercourse occurred four days prior to the hysterectomy 
and six weeks after the hysterectomy. This being true, it is most likely that 
she conceived a few days before the operation and that the fertilized ovum 
was in the process of passing through the Fallopian tube at the time of the 
hysterectomy. The hysterectomy in all probability blocked the passage of 
the ovum and a tubal pregnaney was created. This either ruptured or 
aborted through the fimbriated end, implanting on the right ovary at the site 
of the corpus luteum and in the region of the right infundibulopelvie liga- 
ment. With continued growth and development the mass obtained its blood 
supply from the right infundibulopelvie ligament. The fact that no Fallopian 
tube was identifiable at the time of the operation precludes the diagnosis of 
primary ovarian pregnancy. We do not believe that this represents actual 
conception following a total hysterectomy but rather conception immediately 
prior to the hysterectomy and a tubal pregnancy followed by an abdominal 
pregnancy as a direct result of the intervening surgical operation. 
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MASSIVE INTRAPERITONEAL HEMORRHAGE OF OVARIAN 
FOLLICULAR ORIGIN DURING ANTICOAGULANT THERAPY* 


ALVIN C. WESELEY, M.D., anpD Murray I. Neustapter, M.D., NEw York, N. Y., 
AND WILLIAM L&vINE, M.D., BRooKiyn, N. Y. 
(From the Obstetrical and Gynecological Service of Gouverneur Hospital and the Department 


of Obstetrics and Gynecology, New York University College of Medicine, New York, 
and the Obstetrical and Gynecological Service, Beth El Hospital, Brooklyn) 


HERE is abundant evidence of the pitfalls in anticoagulant therapy. 

Dicumarol and heparin are generally considered to be potentially danger- 
ous. Even small doses of Dicumarol can cause unexpected hemorrhages which 
may be difficult to control.° Bleeding may originate in a wide variety of 
sites, the most common of which are the genitourinary tract, brain, peri- 
eardium, pleura, central nervous system, heart, lungs, and abdominal viscera. 
We will present 2 cases of extensive hemorrhage into the peritoneal cavity oc- 
curring during anticoagulant therapy, one originating in a mature Graafian 
follicle, and the other in a developing corpus luteum. Since most instances 
of massive intraperitoneal hemorrhage from the ovary oceur with pathologic 


lesions, the cases reported here are exceptional in that they are associated 
with normal ovarian activity. 


Rupture of the Graafian follicle is a physiologic process usually occurring 
in the mid-menstrual cycle, but it beeomes pathologie when intracapsular bleed- 
ing is excessive and produces rupture. More than 300 cases of intraperitoneal 
hemorrhage of such ovarian origin have been reported.® 


Case 1.—M., A., married, age 40, para iii, gravida iii, was brought to Gouverneur Hos- 
pital on July 13, 1955, after experiencing a sudden sharp pain in the lower abdomen, 
dizziness, and fainting. She was in shock with a blood pressure of 70/0, imperceptible 
pulse, and heart fibrillating at the rate of 92 per minute. The lungs were clear to percussion 
and auscultation; there were diffuse abdominal tenderness, marked muscle guarding, re- 
bound tenderness, and no peristaltic sounds to auscultation. After initial treatment for 
shock, a history was obtainable. Her last menstrual period was on April 2, 1955. Her 
periods had begun at the age of 16 years and occurred every 28 days for 3 days, with 
occasional missed periods. 


The patient stated that she had had rheumatic heart disease since the age of 10. She 
had been treated at another hospital for an arterial embolism in the calf of the right leg 
from June 7 to July 11, 1955. During that hospital stay she received a total dose of 400 
mg. of Depo-heparin and 2,300 mg. of Dicumarol, averaging 50 to 75 mg. daily of the 
latter drug. She also received digitoxin and quinidine in an unsuccessful attempt to re- 
establish regular sinus rhythm. Prothrombin time estimations varied from 2 to 3% times 
the control; never did the patient have hematuria. She was discharged on July 11, 1955, 
with a prothrombin time of 23.5 seconds and a control of 13.4 seconds. She was to continue 
taking Dicumarol and to have prothrombin time determinations as an outpatient. No pelvic 
examinations were done. The patient stated that on arrival home from the hospital she 


*Presented at the Residents’ Program, New York Academy of Medicine, May 22, 1956. 
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experienced vague abdominal pains that were momentary and not incapacitating. The next 
morning the pains were more intense. She began to vomit, became dizzy, and lost consciousness. 
The only medication taken at home was digitoxin, 0.1 mg. 

Upon admission to the medical service at Gouverneur Hospital she was treated with 
intravenous Levophed (before blood was available for transfusion). The blood pressure rose 
to 100/60 and the pulse rate to 76, with a ventricular rate of 90. On pelvic examination, the 
cervix was posterior and closed. The uterus was anterior and minimally enlarged. A tender 
10 by 12 cm. mass was palpated in the right adnexal region. Cul-de-sac aspiration showed 
unclotted blood. Laboratory findings on admission were: erythrocyte count 4.01 million; 
leukocyte count 15,500, with a differential count of 82 per cent neutrophils, 17 per cent lympho- 
cytes, and 1 per cent monocytes; hemoglobin 12.2 Gm.; hematocrit 39 per cent. The pro- 
thrombin time according to the one-stage method of Quick was 32 seconds with a control of 
13 seconds. The sedimentation rate was 23 mm. in one hour. A diagnosis of ruptured right 
tubal pregnancy was made and the patient prepared for operation with 50 mg. of intravenous 
vitamin K and 500 ¢.c. of whole blood in an attempt to reduce the elevated prothrombin time. 
After the abdomen was opened, the peritoneal cavity was found to contain approximately 
1,500 ¢.c. of old and fresh blood with clots. A perforated 8 by 12 em. right ovarian cyst was 
discovered. After aspiration of the blood and clots, all active bleeding was controlled, the 
right mesovarian ligament was clamped, and the ovary removed. The abdomen was closed 
in layers without drainage. The patient received 1,000 ¢.c. of blood in the operating room. 
Twelve hours postoperatively the prothrombin time was 13 seconds with a control of 12 
seconds. Subsequent prothrombin times were all within normal limits. Three days later, 
the following laboratory results were obtained: serum fibrinogen 290 mg. per cent; Lee- 
White clotting time 6 minutes; blood platelets 294,000 per cubic millimeter. Microscopic 
sections of the pathologic specimen revealed a perforated corpus luteum cyst. The patient 
was discharged on the twelfth postoperative day following an uneventful course. 


CasE 2.—H. K., a single nullipara, aged 20, was admitted to the Beth El Hospital on 
Sept. 25, 1950, with chief complaints of lower abdominal pain and pain in the chest for 8 
hours prior to admission. Her last menstrual period was on Sept. 4, 1950. She had been 
treated for venous thrombosis since Sept. 21, 1950, with Depo-heparin, receiving 900 mg. 
as follows: 300 mg. on the first day, with 200 mg. on 3 consecutive days. Her symptoms 
commenced soon after the last injection on September 25. Physical examination on 
admission showed the blood pressure to be 96/60, pulse 120, temperature 100° F. There 
was a tender ecchymotic area on the right ankle, a negative Homan’s sign, and tenderness 
in the right calf and lower abdomen. A suggestion of rebound abdominal tenderness was 
also present. The diagnosis of venous thrombosis and pulmonary embolism was considered. 
On pelvic examination a serosanguineous vaginal discharge was found to be present. The cervix 
was in the proper axis, firm, and closed. The uterus was anterior and normal in size, The 
right fornix was negative. The left fornix was tender and full, with the suggestion of a mass. 
There was no bulging in the cul-de-sac. A tentative diagnosis of ruptured tubal pregnancy 
was made. Cul-de-sac aspiration was positive for unclotted blood. She received toluidine blue 
intravenously prior to operation. The blood coagulation time was 23 minutes (Lee-White 
method). At laparotomy approximately 1,200 ¢.c. of blood and clots was present in the peri- 
toneal cavity. The uterus was normal, as were both tubes and the left ovary. A small clot 
was present on the right ovary and on its removal there was bleeding from the ovarian 
surface. This area was resected and closed with a mattress suture. The patient received 
1,000 ¢.c. of blood in the operating room. 

Microscopic sections showed a ruptured follicle cyst of the ovary. The postoperative 
course was uneventful. Following operation the blood pressure was 120/70 and remained 
normal. All evidence of venous thrombosis disappeared except for a nontender indurated 
area along the right internal saphenous vein. The patient was discharged on Oct. 3, 1950, 
in good condition. 


Comment 


The most frequent cause of massive intraperitoneal hemorrhage of pelvic 
origin is ruptured tubal pregnancy. The bizarre menstrual history preceding 
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rupture of the tube and the similarity to other lesions defy early diagnosis and 
often delay operation until rupture of the tube occurs. In both eases pre- 
sented, the diagnosis of ruptured tubal pregnancy was made preoperatively 
because of the shock syndrome and the presence of blood in the cul-de-sac. 

During the expulsion of the ovum some blood may eseape into the peri- 
toneal cavity but, according to Novak,’ there is usually no bleeding from the 
stigma. In the early development of the corpus luteum, proliferation is 
followed by the second stage of development, that of vascularization. At this 
point the follicle is a grossly red, cherrylike structure protruding above the 
surface of the ovary which may be injured by manipulation and may rupture 
with varying degrees of hemorrhage. <A depressed coagulation time may 
precipitate bleeding extensive enough to produce evidence of shock from blood 
loss as it did in the second case. 

A corpus luteum hematoma, which is a later development, may continue to 
bleed, become overdistended, rupture, and produce intraperitoneal hemorrhage 
instead of forming a corpus luteum cyst. This may occur at the end of the 
cycle or become evident after a few days’ delay in the expected period. Al- 
though ruptured corpus luteum cysts may occur when no anticoagulant therapy 
is used, the diagnosis should certainly be considered when the patient is re- 
ceiving such therapy. Case 1 is due to a corpus luteum cyst progressing to 
rupture and massive intraperitoneal hemorrhage. 

Novak described in detail the various abnormalities of corpus luteum 
development such as hematoma, corpus luteum persistens, ete., which give a 
symptom complex resembling unruptured tubal pregnancy, but he made no 
mention of physiologic cysts progressing to rupture and producing symptoms 
of a ruptured tubal pregnancy. 

In this report, the amount of hemorrhage was excessive, both patients 
being admitted in shock. Evidence suggests that this was related to the 
administration of anticoagulants. The early diagnosis of these accidents is 
difficult, and the differentiation preoperatively from ruptured tubal pregnancy 
is often impossible. 

Summary and Conclusions 


1. Two eases are reported of massive intraperitoneal hemorrhage arising 
from ruptured ovarian follicular structures, occurring during anticoagulant 
therapy. 

2. The possibility of such complications should be kept in mind by both 
the internist and the gynecologist. 


References 


. Nichol, E.8.: Ann. West. Med. & Surg. 4: 71, 1950. 

. Duff, I. F., and Shull, W. H.: J. A. M. A. 189: 762, 1949. 

MacMillan, R. L., and Brown, K. W.G.: Canadian M. A. J. 69: 279, 1953. 

Lilly, J. D., and Lee, R. M.: Surgery 26: 957, 1949. 

. Weiss, A. G., and Hollander, L.: Presse méd. 59: 584, 1951. 

Israel, 8S. L.: AM. J. OBST. & GYNEC. 33: 30, 1937. 

Novak, E.: Gynecological and Obstetrical Pathology, ed. 2, Philadelphia, 1947, W. B. 
Saunders Company. 

. Taniguchi, T., and Kilkenny, G.S.: J. A. M. A. 147: 1420, 1951. 

. Weil, A. M.: Am. J. Ost. & GYNEC. 38: 288, 1939. 

. Pecman, J.: Pennsylvania M. J. 50: 1161, 1947. 

. Pedlow, E. B.: Ohio M. J. 43: 168, 1947. 


2 
3 
4 
5 
6 
7 
8 
9 
1 


PRIMARY PERITONEAL PREGNANCY 


EUGENE NESTOR ScapRon,{t M.D. 


(From the Doctors Hospital, New York City, and the Department of Obstetrics and Gyne- 
cology, New York University College of Medicine) 


RIMARY peritoneal pregnancy is a very rare form of ectopic gestation. 

That it actually can occur has been doubted by many. In fact, not until 
the report of Studdiford' in 1942 did one of our foremost authorities on gyne- 
ecological pathology become convinced of its actuality. In the past few years 
Baldwin,* Kroupa and Bleicher,* and Ahnquist and Lund?’ have all reported 
new and undoubted instances of this condition. They have all reviewed the 
previous literature, discussed the mechanism by which this abnormal nidation 
takes place, and defined the criteria which must be fulfilled in order to make 
the diagnosis. Another discussion of these aspects would be superfluous. 
These cases are of sufficient rarity, however, so that all instances should be 
recorded. This is the basis for the following report. 


Case Report 


The patient was a married white woman, aged 30, para i, gravida ii. Her only previ- 
ous pregnancy, three years before, had resulted in a normal low forceps delivery at term. 
Her past medical and surgical history was negative. Her last menstrual period was on 
March 26, 1954, and she was first seen by her obstetrician about a month later. Pelvic 
examination at that time disclosed evidence suggesting early pregnancy. She made four 
subsequent prenatal visits and abdominal palpation showed what appeared to be a gravid 
uterus enlarging at a normal rate. There was no staining or any other unusual signs or 
symptoms. On July 30, 1954, at about seventeen weeks, the patient first complained of 
moderately severe localized fundal tenderness without bleeding. She was examined ab- 
dominally and no irregularity of the uterus was observed. It was supposed that the ten- 
derness was due to the necrosis of a small fibroid, although none was palpated. The pain 
was adequately controlled by codeine and aspirin. 

Two weeks later the pain recurred, more severe than previously, not relieved by seda- 
tion, and accompanied for the first time by minimal spotting. The patient was promptly 
ordered to the hospital. This was on August 16, at which time she was about twenty 
weeks pregnant. On admission, the patient complained of severe shoulder and chest pain, 
was extremely pale, and showed the obvious signs of advanced shock due to blood loss. 
The blood pressure was 70/20 mm. Hg, pulse 172, and respirations were shallow and painful. 


Abdominal examination showed a lower abdominal mass the size of a twenty weeks’ 
gestation, firm, tender, but not stony hard. No irregularities could be felt abdominally 
and the fetal heartbeat was absent. There were no contractions, The abdomen seemed 
only moderately distended, with generalized tenderness and rebound tenderness present. 
Pelvic examination showed the cervix to be soft, uneffaced, and undilated, with a minimal 
amount of staining noticed on the examining fingers. Following this examination the 
patient passed what was subsequently proved to be a large and extremely thick decidual 
east. A tentative diagnosis was made of a spontaneous rupture of the uterus at twenty 
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weeks, cause unknown, or a ruptured ovarian cyst with intra-abdominal hemorrhage. She 
was operated upon about half an hour after admission while a transfusion was being given. 

When the abdomen was opened, about 1,500 ¢c.c. of free blood was encountered. 
While this was being cleared away, a well-formed stillborn male fetus 14 cm. in length 
was observed to be lying within what at first appeared to be the cavity of a ruptured 
uterus. The placenta was firmly attached to the wall of this space. Since the patient was 
30 years of age, with only one living child, repair of the uterus was momentarily con- 
sidered, but then abandoned when it was realized that the degree of the rupture was too 
extensive. A hand was therefore inserted deep into the pelvis to locate the cervix and 
other landmarks preparatory to a hysterectomy. It was then that the main body of a 
well-formed, symmetrically enlarged uterus the size of a four to six weeks’ gestation was 
encountered. This was delivered into the wound. The sac containing the fetus and the 
attached placenta was seen to arise from the posterior aspect of the right cornu of the 
uterus, attached by a pedicle similar to that of a sessile subserous fibroid. The right tube 
was lightly adherent to it but was not involved. Its abdominal ostium was occluded. 
The wall of the sac adjacent to the rupture was very thin, becoming thicker as the uterine 
attachment was approached (Fig. 1). The uterine end of the tube and the pedicle of the 
mass were clamped and the tube and pedunculated mass were removed. It was noted that 
there were two separate structures involved after this was done. One was the cornual 
end of the tube and the other was the compressed muscle of the uterus. There was no 
connection between this latter muscular stump and the endometrial cavity of the uterus 
proper. It had the appearance of the myometrial pedicle of a subserous fibroid. These 
findings were puzzling because they did not suggest the typical cornual pregnancy. 

Both stumps were then sutured and the raw areas peritonized. The abdomen was 
closed in layers and the patient made an uneventful recovery after a second transfusion. 


Fig. 1.—Diagrammatic representation of operative findings. Attached to the right side 
of the fundus uteri by a rather thick muscular pedicle is a ruptured sac. It contains a fetus 
and is lined with amnion; at the base of the sac is attached a well-formed placenta. The 
peripheral portions of the wall of the sac are clear and transparent. As the uterus is ap- 
proached the walls become thicker because of an outer layer of expanded uterine muscle. 
The ampullary end of the right tube is intimately fused with the mass, the fimbriated 
extremity being occluded. The resection was carried out along the heavy lines. 


Pathology Report.—(47881) Laboratory of the Doctors Hospital. 
The pedunculated mass excised from the uterus had an irregular rent on the serosal 
side, exposing a cavity lined with an amniotic sac containing a well-formed male fetus 
14 em. in length from crown to rump. The placenta appeared normal and was firmly 
attached to the base of the cavity. The resected surface was soft and edematous. The 
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outer layer of the sac overlying the placental attachment was fairly thick and appeared 
to be made up of uterine muscle. As one followed the outer surface of the sac toward the 
point of rupture, the muscle layer thinned out and disappeared and the outer layer of the 
sac appeared to be amnion. The distal portion of the tube was intimately fused to the 
mass; the fimbria could not be identified. The isthmic segment was lightly adherent by 
thin fibrous strands. 

The mass passed per vaginam consisted of pink-gray, soft, spongy tissue. 


Fig. 2.—Placental implantation on uterine serosal surface. The chorionic villi rest directly 
upon the myometrium. (xX30.) 
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Microscopy: The placenta was implanted directly upon myometrium and had normal 
well-formed villi. Decidual tissue was absent. The underlying muscle appeared edematous 
and contained a few groups of syncytial cells (Fig. 2). In the angle between the uterus 
and the isthmic end of the tube, a few villi lay on the serosa. Sections through the re- 
sected surface showed edematous muscle and connective tissue; endometrial tissue was 
absent. The isthmic end of the tube had some polymorphonuclear cells in the lumen. The 
wall was slightly edematous but otherwise showed nothing of note. The fimbria could 
not be identified; there was only fibrous tissue. Unfortunately, no sections were taken 
from the region where the muscle seemed to disappear and only the amniotic sac was 
visible grossly. There may have been a superficial layer of serosa. The mass passed prior 
to operation consisted of decidua. 


Diagnoses: serosal myometrial implantation of placenta and decidual cast. 


The pathological findings on this case did not quite fulfill the full criteria for a 
primary peritoneal pregnancy. since the abdominal ostium of the right tube was occluded 
and rather densely adherent to the mass arising from the uterus. There was nothing in 
this patient’s history, however, which suggested early rupture of an ampullar tubal preg- 
nancy with secondary attachment to the uterus. Moreover, the relationship of the pla- 
centa to the myometrium suggested strongly that the embryonic pole of the fertilized 
ovum had entered the serosa of the uterus to form a blood space in the superficial myo- 
metrium. This relationship is strong enough evidence to justify considering this preg- 
nancy as a probable example of primary peritoneal nidation of the ovum. In addition, 
the placenta was not related to the endometrium or to the tubal mucosa, 


Summary 


An unusual pregnancy of twenty weeks is reported. In spite of abnor- 
mality in one tube, the location of the placenta strongly suggests that it repre- 


sents a primary peritoneal nidation on the serosa of the uterus. 
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LARGE OVARIAN CYST IN A NEWBORN INFANT* 


GrorcE C. Finoua, M.D., Leonarpo Quitrancon, M.D., anp Guy V. Pontius, 
M.D., Cuicaco, 


(From the Departments of Surgery, Obstetrics—Gynecology, and Pediatrics, Northwestern 
University and St. Luke’s Hospital) 


VARIAN tumors are uncommon in pediatric practice and strikingly rare 
in the newborn. Costin and Kennedy’ were able to find reports of only 
200 cases of ovarian tumors in the pediatric age group. To these they added 
22 cases collected over a period of 28 years at the Mayo Clinic. Of the 22, 
10 were teratomas, 7 were simple cysts, 3 were cystadenomas, and there was 
one each of dysgerminoma and granulosa-cell tumor of the ovary. In 1951, 
Graves, McIlroy, and Hudson? stated that there were only 16 cases of ovarian 
tumors reported in children under one year of age. In 1942 Bulfamonte® 
reported the first successful removal of an ovarian cyst in the newborn. Since 
then Neikirk and Hudson,* Kunstadter,> Graves,? Smith,° and Parry’ have 
described similar cases. The following case represents another such tumor 
successfully removed on the eleventh day of life. 


Case Report 


This Negro female baby was born spontaneously at term, weighing 7 pounds, 11 
ounces, on Dec. 4, 1955. On the third neonatal day a mild degree of abdominal enlarge- 
ment was noted. Examination of the baby disclosed a mass occupying predominantly the 
left lower aspect of the abdomen. The mass was circumscribed, it had slightly delineable 
borders, was approximately 6 to 8 cm. in diameter, soft in consistency, freely movable, 
and nontender. There was no concomitant constitutional or systemic derangement, par- 
ticularly with reference to the functional state of the gastrointestinal and genitourinary 
tracts. Roentgenological studies confirmed and further evaluated the mass. A flat plate 
of the abdomen showed a very prominent, circumscribed, soft-tissue density on the left 
side corresponding to the palpable mass. Following the instillation of barium the colon 
was found to be normal, and the lesion appeared to be anterior to the large bowel. An 
intravenous pyelogram showed normally functioning kidneys without evidence of obstruc- 
tion in the pelvis and ureters, or displacement of the renal shadows. Hematological and 
urinary findings were within normal limits. With these clinical manifestations and 
diagnostic findings an impression of mesenteric or urachal cyst was entertained. Differ- 
ential diagnosis included: duplication of the alimentary canal, renal, neurogenic, or 
ovarian tumors. Exploratory laparotomy showed a dark-brown, oval-shaped, free cystic 
mass on a long thin pedicle which was attached to the right broad ligament. The pedicle 
was transfixed at the base and the tumor removed. The postoperative course was un- 
eventful, the baby made a complete recovery and was discharged on the ninth day. 

The pathological report showed a simple cyst of the ovary weighing 102 grams and 
measuring 8 by 6 by 4.5 cm. It had a thin wall, 1 mm. in thickness, was unilocular, and 
contained a cystic fluid stained brown by blood, and there were some small blood clots 


floating freely in the fluid. 
*Presented at a meeting of the Chicago Gynecological Society, Feb. 17, 1956. 
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Comment 


The actual cause or mechanism of cyst formation in the ovary is still 
uncertain but most investigators agree that the underlying basic component 
is the presence of some endocrine imbalance. Recent theories have generally 
been concerned with a suspected derangement of the gonadotropic hormone 
production and there is experimental evidence both in animals and humans 
that such a derangement can lead to the formation of cysts. Investigations of 
Reynolds, Delson, and Lubin**° indicate that straightening of segments of 
normally spiraled ovarian arteries with consequent increase in hydrostatic 
fluid pressure into nearby follicles can create cysts. Growth and development 
of arterial branches and their maintenance in a spiral shape are believed to 
be a result of estrogen stimulation. Thus, the greater frequency of cysts in 
later infancy compared with the neonatal period can be explained by the 
disappearance of maternal estrogenic hormone from the infant’s blood and 
consequent loss of spiral configuration of arteries. Novak states that the 


ovarian cysts which occur in infants are retention cysts formed by dilatation 
of follicles. 


Fig. 1. 


The most constant clinical manifestation of ovarian cyst in the newborn 
is the palpation of an abdominal mass, because the pedicle is long enough to 
permit considerable mobility of the tumor within the abdomen. Next in 
frequency are abdominal protuberances and signs of intestinal obstruction. 
In the older pediatric age group, pain is a leading symptom in all these tumors. 

Pitfalls or difficulties in the diagnosis of ovarian tumors in infants lie in 
the fact that this unique condition is not thought of because it is so rare; that 
the uterus and ovaries are almost abdominal organs at this age; and because 
they are more abdominal than pelvic they seldom give symptoms by pressure 
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on the rectum or bladder. Diagnostic measures should consist of hematological 
and urinary studies, roentgenological evaluation of the abdomen with a flat 
plate, and contrast studies of the genitourinary and gastrointestinal tracts. 
Differential diagnosis must include such conditions as omental, mesenteric, 
and urachal cysts, renal and neurogenic tumors, duplication of the bowel, and 
intestinal obstruction. 

Treatment of ovarian tumors is mandatorily surgical. The best time for 
operation is preferably as soon as the diagnosis is suspected, for the following 
reasons: newborn infants tolerate surgical procedures remarkably well during 
the first few days of life; waiting is usually of little material gain for the 
patient; operation diminishes the incidence of emergency procedures for a 
twisted ovarian pedicle; it eliminates the danger of rupture and peritonitis 
which may cause a decline in the surgical integrity of the infant; and finally, 
procrastination increases the likelihood of malignant degeneration. Kun- 
stadter® states that whether or not an accurate diagnosis is established the 
presence of a persistent abdominal mass in the newborn period ealls for early 
surgical exploration to exclude a malignant process. Energetic cooperation of 
pediatrician and surgeon is of paramount importance in the management of 
this condition. 
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Correspondence 


Postmortem Cesarean Section 
To the Editors: 

I do not feel that Drs. Kelly and Winston have accurately presented our attitude in 
relation to the apparent futility of postmortem cesarean section in the AMERICAN JOURNAL 
OF OBSTETRICS AND GYNECOLOGY, Vol. 72, No. 1, p. 203, July, 1956. We prefer to be actively 
optimistic rather than hopefully pessimistic in relation to fetal salvage in this delicate sit- 
uation. A quote from our article in Postgraduate Medicine, Vol. 14, No. 4, 1953, entitled 
“Spontaneous Cerebral Hemorrhage of Congenital Origin in Pregnancy,” will elucidate this 
point: 

“The term ‘extrinsic’ is used to delineate these sections from those of purely, or in- 
trinsic, obstetric origin. A cesarean section of extrinsic indication in a mother approach- 
ing a moribund state is laudatory when it is realized that such a procedure also benefits 
the maternal partnership... . 

“It is admitted that such procedures are not helpful to cesarean section statistics 
and that to determine the proper time to intervene requires care and judgment, the lack of 
which could easily lead to abuse. It will also help to perpetuate the canard that it is pos- 
sible to sacrifice the life of the mother in the interest of the child. 

“The attempt to salvage the life of a baby after the death of its mother is salutary 
in design, but this highly dramatic situation is paralleled only by the futility of the histri- 
onies involved. The gradual death of the maternal organism is followed so closely by 
irreversible changes to and the morbid decline of the unborn child that in all medical 
literature there have been reported less than 100 successful postmortem sections. There- 
fore it is only rational to perform a section of extrinsic indication in the presence of a 
lethal maternal state before and not after the inevitable deteriorating maternal condition has 
produced an overwhelming condition of fetal anoxia or one sufficient to jeopardize the right of 
the unborn to life.” 

The major point of difference in our approach is not one of optimism or pessimism 
but rather that we advocate the use of an antemortem section in a moribund patient at 
the first sign of fetal embarrassment: “One hour after cessation of respiration the pa- 
tient’s condition began to deteriorate further, with increasing cyanosis and a thready, 
rapid pulse. The fetal heart rate, which until this time had been around 120, dropped 
precipitously to 100. With the patient in bed and without anesthesia, a classic cesarean 
section was performed and a live male infant, in good condition with spontaneous respira- 
tions, was delivered without event.” In contrast, the good results reported by Drs. Kelly 
and Winston produced two living but “depressed” infants at birth and subject to the haz- 
ards of cerebral anoxia upon survival. 

CHARLES LEAVITT SULLIVAN, M.D. 
St. Elizabeth’s Hospital 
Aug. 15, 1956 Boston, Massachusetts 


Reply by Drs. Winston and Kelly 
To the Editors: 
Dr. Sullivan’s comments were apparently misinterpreted by us as indicating a pessimistic 
attitude toward postmortem cesarean section. We are glad that this is not so and regret 
having misstated his position. 
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We would like to emphasize that the lack of enthusiasm for this procedure stems 
from the poor results which previous generations achieved with it. The position that this 
operation should occupy can be evaluated only after the vast improvements in both the 
resuscitation of the newborn and the care of the premature infant are taken into consid- 
eration. These very significant changes will undoubtedly influence the survival statisties 
of infants delivered by postmortem cesarean section. 


Two other points should be emphasized: 


1. The necessity of maintaining maximal oxygenation of the moribund mother, and 
2. The necessity of making a diagnosis of death immediately on the cessation of the 
maternal heartbeat. 


This latter can be accomplished only by continuous auscultation of the heart during 
the agonal phase. 
HERBERT G. WINSTON, M.D. 
Department of Obstetrics and Gynecology 
Albert Einstein College of Medicine 
New York, N. Y. 
JOHN V. KELLY, M.D. 
Department of Obstetrics and Gynecology 


U. C. L. A. College of Medicine 
Los Angeles, California 


Prevention of Premature Delivery 


To the Editors: 

I have been making sterile vaginal examinations of all obstetrical patients at every 
office visit and as a routine during labor for the past nine years. It became evident very 
early in the study that premature delivery was always preceded by an extended period of 
preparation on the part of the cervix and lower uterine segment, similar to the changes which 
take place before normal full-term deliveries. An estimation of the state of the cervix at 
each examination was recorded. A notation of 0-0-4 means that the cervical canal was closed 
normally at the external os and also at the internal os and the cervix was 4 em. in thick- 
ness; 2-1-3 would mean the external os was dilated 2 cm. in diameter, the internal os 1 em., 
and the cervix was 3 em. in thickness. I found that premature delivery could be predicted 
and an estimation made of when labor could be expected to start, by the cervical changes. 

When it became evident that a patient was beginning to have cervical effacement two 
or three months before such changes might be expected, various methods of treatment were 
tried. Thyroid and antibiotics, if given well in advance, seemed to help prevent premature 
labor, but offered no help should labor be actually starting or imminently threatening. Then 
I tried various antispasmodics. I noted that N-ethyl-3-piperidyldiphenylacetate hydrochloride 
(Dactil*) in dosages of 50 to 100 mg. four times daily was effective in preventing the onset 
of labor in cases where there was thinning and/or dilatation of the cervix. Dactil seems to 
diminish spasms of the uterine muscle if the patient has not reached the point of actual labor. 
Dibutoline sulfate (Dibulinet) in dosages of 25 to 50 mg. hypodermically seems to have a 
more definite blocking action on uterine contractions and has been used successfully to stop 
more violent contractions even after clinical evidence indicated that the patient was actually 
in labor. 

Dibuline has an atropine-like action on the eyes, with some blurring of vision, and a 
marked drying effect in the mouth. It produces such a marked blocking action that repeated 

*Lakeside Laboratories, Inc. Dactil is available in 50 mg. capsules. 


{Merck Sharpe and Dohme Laboratories. Dibuline is available only in the injectable 
form in 5 c.c. multiple dose vials containing 25 mg. per cubic centimeter. 
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use to keep labor in abeyance sometimes produces some constipation and even bladder atony. 
The patient tends to accept the side effects without complaint, however, when it is realized 
that the medication can be a means of preventing premature delivery. 


Over 40 patients have been treated with these two drugs with the delivery of several 
babies that might otherwise have been too premature to survive. 


CASE OF R. R. 
Aged 20 years, gravida i, para 0; last menstrual period Nov. 7, 1954, estimated date of 
confinement Aug. 14, 1955. 


WEEKS’ | DIAMETER OF CERVIX | THICKNESS SYMPTOMS, SIGNS, MEDICATIONS, AND 
GESTATION | EXT. OS. | INT. OS. | OF CERVIX TREATMENTS 
4 0 0 4 em. Slight vaginal spotting. Thyroid, grains 
iv. Progesterone, mg. 10 vaginally, b.i.d. 


Slight brownish spotting. 


Mild pain and tenderness, right para- 
metrium, 


Still moderate pain and tenderness, right 
parametrium. KR: penicillin, 800,000 
units, streptomycin, 1 Gm., daily for 5 
days as outpatient. 


Feeling low pressure. 


Slight edema. KE: bed rest at home; 
Dactil, 50 mg. q.i.d. 


Continue Dactil and bed rest. 


0.5 em. Cephalic at +1 station. Ik: continue bed 
rest, increase Dactil to 100 mg. q.i.d. 


Patient hospitalized at 8:30 P.M., June 18, 1955, in mild labor. Diameter of 
external os, 5 em.; internal os, 5 cm.; thickness of cervix, 0.25 cm, Cephalic 
presentation at +1 station. Contractions every 5 minutes, lasting 30 seconds. 
Ki: Dibuline, 62.5 mg. (by hypodermic); Dactil, 150 mg., q.id. Within 10 
minutes the pains had stopped and the patient was asleep. June 19, 3 a.M.: 
Awake with mild, irregular contractions, Dibuline, 62.5 mg. (by hypodermic), 
repeated. 7 A.M.: Contractions every 10 minutes. Dibuline, 62.5 mg., re- 
peated. Contractions stopped. 12:10 P.M.: Occasional mild contractions only. 
Continued Dactil, mg. 100, q.id. June 21: Discharged to bed rest at home. 
To continue Dactil and use Dibuline administered by husband, if needed. 


5.5 5.5 Very thin Cephalic presentation at +1 station. Occa- 
sional contractions. FR: continued bed 
rest; Dibuline, 50 mg., Dactil 100 mg., 
q.i.d. 


36 Paper thin Cephalic presentation at 2+ station. Has 
(7/14/55) required low enema daily for one week. 


Labor was induced on July 15, 1955, because of extreme constipation. After 3 hours of 
very mild labor, the patient was delivered of a 6 pound, 8 ounce, normal, healthy child. The 
postpartum course was normal. 


Moscow, IDAHO LARELE J. STEPHENS, M.D. 
Dee. 22, 1956. 
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Item 


American Board of Obstetrics and Gynecology 


The next scheduled Examinations (Part II), oral and clinical for all candidates, 
will be conducted at the Edgewater Beach Hotel, Chicago, Ill., by the entire Board from 
May 16 through 25. Formal notice of the exact time of each candidate’s examination 
will be sent him in advance of the examination dates. 

Candidates who participated in the Part I examinations will be notified of their 
eligibility for the Part II examinations as soon as possible. 


RoBertT L. FAULKNER, M.D., SECRETARY 
2105 Adelbert Road 
Cleveland 6, Ohio 
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Crying Spells Irritability 


Hot Flashes 


Depression 


MENOPAUSAL SYMPTOMS 


Excitability 


Fatigue 


Vallestril® in control of menopausal symptoms 


“Relief of symptoms was observed in 91 per cent... .”+ 


“.. free of untoward effects. 


Cuinicat experience indicates Vallestril 
(brand of methallenestril) gives satisfactory 
results in more than 90 per cent of menopausal 
women and causes no significant side effects. 

Goldfarb and Napp recently published! the 
results of a two-year study on Vallestril. They 
reported: “Relief of symptoms was observed 
in 91 per cent of the patients treated with 
methallenestril [Valestril] and in only 15 per 
cent of those receiving placebos. No with- 
drawal bleeding or other untoward effects were 
noted in the patients receiving methallenestril. 
...A feeling of well-being was noted by the 
patients who responded to therapy.” 

According to these authors, “the great ad- 
vantage of methallenestril lies in the absence of 
bleeding during therapy or on discontinuance 
of treatment with this drug.” 

Schneeberg and co-workers obtained? similar 
results. “Methallenestril (Vallestril). . . induced 
Satisfactory therapeutic results in 50 of 52 
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women with the menopause. . . . Methallenes- 
tril compared favorably with several other 
estrogens used in the treatment of the meno- 
pause and was free of untoward effects.” 

The average dosage recommended in the 
menopausal syndrome is 6 mg. daily for two 
to three weeks; thereafter, to control symptoms, 
3 mg. daily as long as required. 

Vallestril is supplied in scored, uncoated 
tablets of 3 mg. and 20 mg. Dosage for other 
indications is given in Searle Reference 
Manual No. 7. G. D. Searle & Co., Chicago 80, 
Illinois, Research in the Service of Medicine. 


. Goldfarb, A. F., and Napp, E. E.: Use of Methallenestril 
(Vallestril)in Control of Menopausal Symptoms, J.A.M.A. 
161:616 (June 16) 1956. 


2. Schneeberg, N. G.; Perczek, L.; Nodine, J. H., and 
Perloff, W. H.: Methallenestril, a New Synthetic Estro- 
gen, J.A.M.A. 161:1062 (July 14) 1956. 
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When irrational fears or doubts retard the patient’s 
emotional adjustment to pregnancy, your psycho- 
therapy can be reinforced by the “normalizing” 
effect of ‘Dexamyl’ on extremes of mood. 


* 
L examy!l smoothly and subtly relieves depression and anxiety 


ablets © elixir « Spansulet capsules « Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 


{T.M. Reg. U.S. Pat. Off. 
for sustained release capsules, 
S.K.F. 
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TENTH (1956) EDITION 


| hysiology 


Edited 


PHILIP BARD 


Professor of Physiology, School of Medicine, The Johns 
Hopkins University. 


1421 pages, 438 illustrations, 5 in color. 


Although based on the Ninth Edition of 
“Physiology in Modern Medicine,’ by 
Bard and Macleod, this book is so far 
removed from this and earlier editions 
that it is neither fair to the memory of 
Professor Macleod nor appropriate to 
continue the use of his name or the title 
he adopted. 


The title MEDICAL PHYSIOLOGY is 
appropriate since this book deals mainly 
with those portions of the science of 
physiology which are at present the con- 
cern of practitioners of medicine, medi- 
cal students, and medical scientists. Its 
general character and aims are essen- 
tially the same as those described in 
earlier editions of the Macleod book. 
The objective in this new edition has 
been to select that material which seemed 
to the contributors and editor most sig- 
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S 
imple vomiting of preg- 


nancy occurs in about 50 per 
cent of all pregnant women. 


7 


‘... the patients who vomit 
upon the change of position 
respond well to Dramamine 
when given in doses of 50 mg. 
three times daily.”’ 


Slovin, I.: The Early Toxemias 
of Pregnancy, Delaware State 
M. J. 25:48 (Feb.) 1953. 
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MORE THAN 
MEETS THE 


Physicians know that in every pint of 
blood lie vital hidden treasures. 


The AMERICAN RED CROSS knows 
this, too. Through the Blood Program, li- 
censed by the National Institutes of Health, 
it provides 


@ whole blood to hospitals served by 
the program 


@ blood for national emergencies 


@ blood derivatives to physicians and 
hospitals... serum albumin, gamma 
globulin, fibrinogen, fresh-frozen 
plasma and packed red cells 


@ crude fractions for research 


Encourage donors to expand the availa- 
bility of life’s most precious fluid by giving 
blood wherever there are facilities for re- 
ceiving it. 
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due to ‘Strasionic’—sustained ionic—release. 
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one capsule once-a-day, 
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WEIGHT CONTROL Px Biphetamine 
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amphetamine and dextro amphetamine in the 
form of a resin complex. Three strengths— 
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ANXIETY 


is part of 


PEPTIC 
ULCER 


MEPROBAMATE 


(2-methy!-2-n-propyl-1,3-propanediol dicarbamate) 
Licensed under U.S. Pat. No. 2,724,720 


anti-anxiety factor with muscle-relaxing action 
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In every patient... 
a valuable adjunct 
to the customary therapy 


Supplied: Tablets, 400 mg., bottles of 50. 
Usual Dose: 1 tablet, t.i.d. 


® 
Philadelphia 1, Pa. 
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PHOSPHORUS-FREE, HIGH-POTENCY 
DRY-FILL CAPSULES WITH “BUILT-IN” 
ANTIANEMIA FACTORS 


per 


33.3 Ms 


Gnlblker LABORATORIES, INC., MOUNT VERNON, N.Y., U.S.A. 
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nutritionally complete... physiologic 
.-.a Clinical counterpart of breast milk 
... reasonable cost 


avoids excoriated buttocks 

* minimizes digestive upsets 

* virtually eliminates hyperirritability 

due to subclinical tetany 

* avoids excessive renal solute load, 

thus lessening the dangers of dehydration 
should periods of stress occur 

standard dilution from birth— 

1 level measure to 2 fl.oz. hot water 
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